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Abstract 
This thesis explores the forces that shaped China's inter-provincial inequality in 
the last five decades (1952-1999), adopting the theoretical framework and extending 
the work of Tsui and Wang (2002), linking growth accounting to inter-provincial 
inequality. Changes in inequality are decomposed into contributions by total factor 
productivity (TFP) and factor inputs. As a byproduct of the decomposition exercise, 
the provincial growth accounting results are also discussed. One feature of this thesis 
worth highlighting is the construction of provincial indices for labour quality and the 
exploration of its contribution to provincial economic growth as well as changes in 
inter-provincial inequality with the framework stated above. The results of this thesis 
suggests that the contributions of TFP and factor inputs to the inter-provincial 
inequality oscillates over time and are closely related to the effects of policy shifts. 
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Section 1.1: Motivation and Issues 
Emerging from the pre-reform era of political turmoil and slow economic 
growth, China's economic reform since 1978 has ushered in a period of rapid 
economic growth. Notwithstanding this miracle of unprecedented growth, there is a 
crescendo of complaints on the increase in inter-provincial inequality. The economic 
development strategy of China since 1978 is often perceived to be more concerned 
with growth at the expense of regional equality. 
Previous studies (e.g., Tsui (1991)，Hu, Wang and Kang (1995), Jian, Sachs, 
Warner (1996), Wang and Hu (1999) and Lin, Cai and Li (1999)) suggest that the 
trend of inter-provincial disparity in real GDP per capita in the last five decades 
oscillates. In the reform era, inter-provincial inequality first decreased in 1980s but 
increased in 1990s. What are the factors driving the changes in inter-provincial 
inequality? To answer this question, the main purpose of this thesis is to account for 
the sources of provincial growth as well as their contributions to the changes in 
inter-provincial inequality in pre-reform and reform era. Using a theoretical 
framework proposed by Tsui and Wang (2002), the sources of growth are linked to 
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the changes in inter-provincial inequality for the period 1952-1999. To be more 
specific, it is to be noted that the changes in inter-provincial inequality is induced by 
provincial output growing at different rates. Thinking in terms of the production 
function, the differential provincial growth rates may be induced by changes in total 
factor productivity (TFP) and factor inputs such as capital and labour. With the above 
perspective in mind, it is not difficult to see that the changes in inter-provincial 
inequality may ultimately be attributable to the inter-provincial variation in the 
growth of TFP and factor inputs. The decomposition of inter-provincial inequality 
into contributions by TFP and factors is exactly what the framework adopted in this 
thesis is supposed to do. Chinese provincial data for the period 1952-1999 are used to 
examine the contributions by different factors to overall inter-provincial inequality 
and its trends. 
Section 1.2: Contributions 
This thesis is an attempt to build on and extend previous works on Chinese 
provincial economic growth and inter-provincial inequality. The contribution of this 
thesis covers the following methodological and policy issues: 
1) No study links inter-provincial inequality to the growth of TFP and factor inputs. 
Most of the previous studies only focus on either growth accounting or regional 
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inequality. However, both of them are closely related. The differential provincial 
economic growth rates are the forces behind inter-provincial inequality. This thesis 
tries to link them together using a theoretical framework proposed by Tsui and Wang 
(2002). 
2) While Tsui and Wang (2002) only include capital and labour as factors of 
production affecting growth, this thesis extends their work by taking into account the 
contribution of the quality of labour to economic growth as well as its impact on 
inter-provincial inequality. Owing to data limitations, the contribution of the quality 
of labour is often left out in previous studies on growth accounting in the Chinese 
context'. Even if estimates of human capital are included, they are mostly at the 
national and not provincial level!, (his thesis, provincial indices of labour quality 
in the period 1952-1999 are derived using a framework similar to Barro and Lee 
(1993). These indices are employed to account for the contribution of labour quality 
to provincial economic growth and the changes in inter-provincial inequality. To the 
best of our knowledge, the provincial labour quality estimates in this thesis are novel. 
3) Another way of extending Tsui and Wang's (2002) work in this thesis is to adopt 
a more rigorous and exhaustive estimation strategy in estimating the provincial 
production functions. In particular, this thesis uses different estimation method such 
‘ F o r example, Lin (1992)，Chow (1993) and Chow and Lin (2002) did not include labour quality. 
2 For example, Wang and Yao (2001). 
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as the pooling model rather than just performing separate OLS regressions for 
individual provinces in the estimation of the provincial production functions. 
4) A World Bank study (World Bank (1997)) as well as Woo (1998) suggests that 
the changing structure of the economy may be an important factor driving China's 
TFP growth. In so far as the changing structure of the economy may affect 
productivity growth, purging the total factor productivity (TFP) growth of such an 
effect may perhaps provide a better measure of institutional and technological 
changes on growth. With the exception of the study by World Bank (1997) and Woo 
(1998)，the incorporation of the effects of structural change into the production 
functions at the provincial level was rare in previous studies^. As a contribution to 
the discussion in the World Bank study, the variables indicating structural change of 
the economy will be included in the provincial production functions to account for 
such impact of structural change on TFP and a version of TFP excluding structural 
change of the economy may be derived. 
5) Most studies on regional disparities in China have only covered either the 
pre-reform period or the reform era. In this thesis, a complete set of provincial data 
for China from 1952 to 1999 is employed to examine the contributions by TFP and 
factor inputs to provincial economic growth as well as the changes in inter-provincial 
3 The study by World Bank (1997) used a different method to take into account for the effect of 
structural changes of the economy to China's economic growth. Details see World Bank (1997). 
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inequality. 
The organization of the thesis is as follows. Chapter Two reviews the literature. 
Chapter Three introduces the theoretical framework linking growth accounting to 
inter-provincial inequality used in the thesis. To arrive at the parameters required for 
the decomposition of inter-provincial inequality in Chapter Six, Chapter Four 
discusses strategies for the estimation of the provincial production functions. Chapter 
Five discusses the issues on the estimation on labour quality index. Chapter Six and 
Chapter Seven present the empirical results of provincial growth accounting and 
decomposition of change in inter-provincial inequality respectively. Finally, Chapter 




Section 2.1: Introduction 
The issues tackled in this thesis are related to two strands of literature. One of 
them is on China's growth accounting often at the national level. China's economic 
growth is decomposed into contributions by TFP and factor inputs. The other strand 
pertains to inter-provincial inequality. What this thesis attempts to achieve is to 
integrate these two areas of research and, as suggested in the introductory chapter, to 
explain the changes in inter-provincial inequality in terms of contributions by TFP 
and factor input. To better motivate the discussion in this thesis, it is therefore useful 
to review the two strands of literature above. 
Section 2.2: A Review of the Literature on Regional Inequality in China 
There are by now many studies on China's inter-provincial inequality, e.g., Tsui 
(1991)，Hu, Wang and Kang (1995), Jian, Sachs, Warner (1996)，Wang and Hu (1999) 
and Lin, Cai and Li (1999). One common feature of these studies is that they often 
derive the trends of inter-provincial inequality without providing a rigorous 
framework for explaining the forces behind the changes in inter-provincial inequality. 
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Previous discussions, e.g., Tsui (1991)，Hu, Wang and Kang (1995)，Lin, Cai and Li 
(1999), Long (1999), are often qualitative in nature and thus did not provide 
quantitative estimates of the contributions by the various factors on inter-provincial 
inequality. 
This thesis fills the lacuna by introducing a new framework linking growth 
accounting with inter-provincial inequality. With the help of the growth accounting 
framework, the change of inter-provincial inequality with respect to TFP and factor 
inputs may be decomposed (For details, see Chapter Three). 
Section 2.3: A Review of the Literature on Chinese Economic Growth 
The second strand of the literature relevant to the present study pertains to 
growth accounting. There is no shortage of studies trying to account for the factors 
driving economic growth, e.g., Chow (1985, 1993) and Chow and Lin (2002). Chow 
(1993) as well as Chow and Lin (2002) concluded that there was no technological 
growth from 1952 to 1980. Therefore, the economic growth of China in the 
pre-reform period was largely due to factor accumulation rather than productivity 
improvement but the opposite is true thereafter. TFP growth is thus higher in the 
reform era. 
With the exception of the study by Wang and Hu (1999) to account for 
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provincial growth between 1978 and 1995, most of them are at the national level. As 
a byproduct of our decomposition exercise, this study carries out the growth 
accounting exercise for the provinces. As shown in Chapter Three, before 
decomposing inter-provincial inequality into contributions by TFP and factor inputs, 
it is first necessary to estimate the provincial production functions. 
Some studies have found that TFP growth is comparatively high in China. Many 
have attributed the result to institutional changes in the reform era. For example, Lin 
(1992) found that the productivity growth is the result of institutional change in the 
agricultural sector. However, a study by World Bank (1997) and Woo (1998) stressed 
that China's productivity growth in the reform era is induced by rapid structural 
change of the economy shifting resources from the agricultural sector to the 
non-agricultural sector where productivity is higher. Contributing to above 
discussion and deriving productivity growth after removing the effect of structural 
change will be an issue to be tackled in this thesis. Provincial TFP growth purged of 
the effect of structural change may better capture the impact of institutional changes 
on economic growth. 
Often in the limelight is the contribution of human capital to growth. In the 
China context, many studies did not include human capital as a factor input. 
However, such a growth accounting exercise is incomplete, particularly so in the 
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Chinese context when the last five decades of communist rule witnessed substantial 
improvements in the health and education of the labour force especially in poorer 
provinces. It is thus interesting to find out the extent to which the changing quality of 
labour contributes to China's economic growth. There are however very few studies 
addressing this issue. Wang and Yao (2001) try to construct a series of labour quality 
with respect to the educational attainments and derive its contribution to economic 
growth at the national level. Unlike previous work, this thesis will focus on the 
provincial level. A further review of the literature on the construction of human 
capital or labour quality indices is the subject of the next section. 
Section 2.4: A Review of the Literature on Labour Quality Indices'* 
With regard to growth accounting, the change in the number of employees over 
time fails to capture the improvement in labour quality as a result of education and 
training. Therefore, we will construct an index that uses education attainment as a 
proxy for the quality of labour in provincial level. Let us first review some previous 
studies on the subject. 
There is a large literature on countries other than China trying to incorporate 
human capital in the growth accounting exercise. Various proxies of labour quality 
4 For a good summary about labour quality indices used in macroeconomics, see Sianesi and Reenen 
(2000). 
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were used in early studies. Romer (1990) used the change in the literacy rate as a 
crude approximation for the change in human capital stock. However, the literacy 
rate does not fully reflect the contributions of education to the improvement in the 
quality of labour. The influential study by Mankiw et al. (1992) used the percentage 
of the working-age population with a secondary school education level as a proxy for 
human capital stock. However, using such a variable to represent the human capital 
is not without problems. Since the contribution of primary school education and 
tertiary school education may also contribute to the economic growth, simply 
including the secondary school education may not be enough. In particular, the rapid 
expansion of primary school education often plays an important role in raising 
human capital stock in China as well as in many developing countries. 
Using the average year of schooling as a proxy for labour quality is commonly 
used in the recent literature^ With the help of the perpetual inventory method, Barro 
and Lee (1993，1996 and 2000) and Nehru et al. (1995) created datasets for 
international education attainment. They have calculated the average years of 
schooling for China as a whole. Wang and Yao (2001) have extended the Barro-Lee 
series to annual data for the period 1952-1999 using Barro and Lee's framework with 
little adjustment^ However, their estimates are for the whole of China only. 
5 See Sianesi and Reenen (2000). 
6 Unlike Barro and Lee (1993), Wang and Yao (2001) used the number of graduates rather than the 
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Sub-national estimates were not derived. Besides these, only Wang and Hu (1999) 
did work similar to this thesis. Wang and Hu (1999) calculated the average years of 
schooling for population in provincial level as a proxy of labour quality?. However, 
they estimated such series for the period 1978-1995 o n l / . 
Some other measures on labour quality had also been constructed in previous 
studies. For example, Mulligan and Sala-I-Martin (1997 and 2000) created indices 
for labour quality with respect to labour income and Barro and Lee (1996 and 2000) 
also proposed some alternative measures, such as real public educational spending 
per student and the international test score. However, due to data limitations and time 
constraint, we will not adopt these measures in this thesis. This thesis will use a 
framework similar to Barro and Lee (1993) to create the average year of schooling 
per employees at the provincial level for the period 1952-1999. The methodology 
will be discussed in Chapter Five. 
Section 2.5: Conclusion 
Based on the above literature review, there are several extensions of previous 
works in this thesis. Going beyond simply describing the trend of inter-provincial 
enrollment figures to create the dataset of human capital indices. 
7 They used the educational attainment of population to represent that of labour force. This may 
underestimate the average years of schooling per employee. 
8 Wang and Hu (1999) did not provide the detailed methodology in calculating the average year of 
schooling per population. 
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inequality, the factors driving the changes in inter-provincial inequality will be 
evaluated. In order to provide a clear picture how regime switching may affect 
growth and inequality, this thesis extends the period of study to cover the last five 
decades (1952-1999). Also, the economic growth accounting exercise will be carried 
out at the provincial level rather than national level. In addition, this thesis constructs 
provincial labour quality indices and derive its contribution to provincial economic 
growth as well as the changes in inter-provincial inequality. 
After reviewing the previous studies, next chapter will introduce the framework 
for decomposing the changes in inter-provincial inequality into TFP and factor inputs 




Section 3.1: Introduction 
This chapter introduces the framework for decomposing the changes in 
inter-provincial inequality (with respect to provincial GDP per capita) into its 
contributing factors. The decomposition exercise involves two steps: Using the 
growth accounting framework, provincial economic growth may first be broken into 
contributions with respect to total factor productivity (TFP) and factor inputs. Next, 
noting that the change in inequality depends on the differential provincial growth 
rates in GDP per capita (to be shown below), the changes in inter-provincial 
inequality may in turn be decomposed into contributions with respect to TFP and 
factor inputs. 
In the following, Section 3.2 details the growth accounting framework. With the 
help of the estimates derived from the growth accounting exercise, Section 3.3 
introduces the method for decomposing the changes in inter-provincial inequality. 
Section 3.2: Growth Accounting 
This section explains the details of the growth accounting framework alluded to 
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above. But before elaborating on the growth accounting framework, the notation 
used throughout this thesis will be explained first. The basic unit of the analysis in 
this thesis is a province^. These provinces will then be grouped into three regions-
East, Central and West'®. Xgm is defined as the value of the variable X of the mXh. 
province in the g\h region and the corresponding per capita value is Xg,,” The bold 
character, jc, represents a vector of variables such that a: = {xj,..., xg), and Xg = 
(又gi”"，'YgA/ ) where G is the number of regions and Mg is the number of provinces 
in the gth region. Besides, the bold character, jc炉” represents a vector of variables 
Xgm S. 
Returning to the growth accounting framework, we start with the provincial 
production function: 
(1) Ygm = Agm(Zgm)Fgm (Kgm’ Lgm, HgnJ, 
where 7一 is real GDP, Agm(Zgm) is the total factor productivity (TFP) that depends on 
a vector z of variables to be explained below, Kgm is the physical capital stock, Lgm is 
the number of employees and Hgm is an index of labour quality. To simplify, the TFP 
is assumed to be factor neutral. While following the specification of Tsui and Wang, 
9 This includes autonomous regions, but does not include Tibet and Hainan because the lack of data. 
Also, the data of the four directly administrated municipalities are merged with neighbouring 
provinces: Beijing and Tinjian are merged with Hebei, Shanghai with Jiangsu, Chongqing with 
Sichuan. 
Eastern region includes Hebei (with Beijing and Tianjin), Jiangsu (with Shanghai), Liaoning, 
Zhejiang, Fujian, Shandong and Guangdong. Central region includes Shanxi, Neimenngu, Jilin, 
Heilongjiang, Anhui, Jiangxi, Henan, Hubei and Hunan. Western region includes Guangxi, Sichuan, 
Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang. 
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this thesis extends their work by taking into account how the quality of labour affects 
output. 
To account for economic growth, the provincial production function (equation 
(1) may be differentiated to arrive at the following formula: 
_ _ • • • 
(2) 
Mere 卞 真 ) 少 真 ) a n d a " 少 真 ) a r e the 
wnere 一 ， " g w y s"' y 
^ gm gm m 
( 己 j ) 
shares of factor inputs contributing to economic growth. The terms ^ ~ " “ — , 
gm 
X = K , L and ，are constants when the production function is 
gm gm， gfn g^ 
Cobb-Douglas. 
The subsequent discussion assumes that 
(3) A„„ = 广 ; ; . 
where z ; 's are the variables relating to TFP and ，s are parameters. It follows 
that 
(4) t - 於 与 . -
Extending the work by Tsui and Wong (2002)，a major contribution of this 
thesis is to assess, among other thing's, the contribution of the improvement in the 
quality of labour ( H ^ ) to economic growth. Specifically, the average year of 
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schooling per employee serves as a proxy for / /明 , . A detailed discussion of H^^ ‘ 
may be found in Chapter Five. The contribution of the quality of labour is often left 
out in previous studies on growth accounting in the Chinese context^ ^ To the best of 
our knowledge, this thesis is the first to construct these labour quality indices for 
Chinese provinces for the period 1952-1999. 
With regard to TFP, its level and growth may be a function, among other things, 
of institutional arrangements and technological sophistication as summarized by the 
vector Zgm. Furthermore, in the aggregate, TFP may also be affected by the changing 
structure of the provincial economy (in particular, the declining share of the primary 
sector). For example, a World Bank study (World bank, 1997) suggests that the 
changing structure of the economy is an important factor driving Chinese economic 
growth. In so far as different sectors have different productivities, the changing 
structure of the economy may reallocate resources from the primary sector to sectors 
with higher productivities, i.e., secondary and tertiary sectors. Therefore, the 
changing structure of the economy may affect TFP growth. As a contribution to the 
discussion in the World Bank study, we will include the variables indicating 
structural change in the provincial production functions to account for the impact of 
structural changes on TFP. TFP may exclude the effect of structural. We relegate the 
” F o r example, Lin (1992)，Chow (1993) and Chow and Lin (2002) did not include the labour 
quality. 
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discussion of the variables capturing structural change of the economy to Chapter 
Four. Because of the lack of data and to control the length of the thesis, this thesis 
will not include the discussion on institutional arrangements and technology 
affecting TFP growth. 
Completing the growth accounting exercise, next section discusses how the 
results derived from the growth accounting exercise can be applied to perform the 
decomposition of the change of inequality index. 
Section 3.3: Inequality Decomposition^^ 
This section introduces the method of decomposing the changes in 
inter-provincial inequality. The contributions of TFP and the factors of production to 
the changes in inter-provincial inequality may then be ascertained. To be specific, we 
will first introduce the inequality index used throughout this thesis and then derive an 
expression for the changes in inter-provincial inequality. With the help of the growth 
accounting framework introduced in the last section, we will show how the changes 
in inter-provincial inequality may be decomposed. This part extends the method 
introduced by Tsui & Wang (2002) as adding the contribution of the improvement in 
the quality of labour to economic growth and the changes of inter-provincial 
The detail of derivation is available for request. 
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inequality. 
It should first be noted that inter-provincial inequality may be measured in 
terms of provincial GDP per capita using the population-weighted version of Theil's 
entropy measure^^： 
G Mg 广一、 
(5) i ( y ) = Y l U n ^ ， 歹 = 2 ： 二 ‘ 少 g 讲 ， 
m=/ �ygm J 
where y = 0/”"，yc) and yg =(“少容/，…,少gA/J，ygm being the provincial GDP per 
capita, (i.e., ygm = YgJPgm, Ygm being the provincial GDP and Pgm the provincial 
population); f 們 = P 們 / P m is the population share of the mth province in 
the gth region to whole country. 
To find the change in the inter-provincial inequality index, equation (5) is 
differentiated with respect to time: 
(6) T = 
g=l m=l ygm g=I rn=l J gm 
where t is time and s^ = Y^ / ^ ^^^ ^ 二^ 7•拉，which is the income share of the wth 
province in the gth region. The changes in inter-provincial inequality thus depends 
on the growth rates of provincial GDP per capita, i.e., y ^ l y ^ , and the growth 
rates of provincial population shares, / f听 .Equation (6) captures the impact of 
the differential growth rates across provinces on inter-provincial inequality (i.e., the 
13 See Sen (1997). 
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first term on the right hand side), as well as the impact of changing population shares 
(i.e., the second term). For the first term, the impact of provincial GDP per capita 
growth depends on the difference between income share and population share of the 
mXh province in the gth. region, i.e., the term (Sg,,,-石,„)• When there is complete 
equalization of income, this term will be zero, but nonzero otherwise. Behind this 
term is the implicit ethical judgement based on the Pigou-Dalton transfer principle 
that, with income share of mth province, Sgm, falling below its population share, 
transferring more income to that province reduces inequality^ 
Furthermore, the growth rate of GDP per capita can be rewritten as followings: 
(7) 
where (Y^^/Y^) is GDP growth and (P讽 / P 抓 ) i s population growth. 
Therefore, we can use the results of the growth accounting method to decompose the 
changes in inter-provincial inequality into the contribution of the growth rates of TFP 
and different factor inputs. Substituting equation (2) into equation (6)，the changes in 
inter-provincial inequality then depends on the growth of TFP and factor inputs, i.e., 
(8) CA + CK+ CL + CH + CP + CF 
dt 
where 
G j G K 
CA = Y L ^ s ^ - f ^ y ^ l i T ' 
g=l m=l ^gm m=\ gm 
14 See Sen (1997). 
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G I G ^ 
m=\ ^gni g=l 爪=1 ^ gm 
G ^^f： p G M聚 f 
g=l m=\ g^m g=l ,M=1 J gm 
Compared with the analogous formula in Tsui and Wang (2002)，there is an extra 
term CH capturing the impact of labour quality on inequality. Whenever any of the 
above components is positive, it magnifies inter-provincial inequality. It is natural to 
interpret C4, CK, CL and CH as the contributions of the growth in TFP, physical 
capital, number of employees and quality of labour to inter-provincial inequality, 
while L and Hare the parameters (details may be found in Section 3.2). 
Capturing the effect of population growth on inequality is the term CP. Faster 
population growth in a poor region ceteris paribus results in an increase in 
inter-provincial inequality. Finally, CF summarizes the effect of changing population 
shares on inequality. 
One merit of Theil's entropy measure is that it can be decomposed into 
within-region (WG) and between-region (BG) inequality. The equation is 
(9) I(y) = WG(y) + BG(y), 
where the within-region inequality is 
(10) WG(y) = ， 
g=l 
where fg is the population share of gth region, yg the vector of provincial GDP per 
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capita of provinces in gth region. The within-region inequality takes into account the 
inter-provincial inequality within the region, being the (population) weighted sum of 
the inter-provincial inequality of each region. The between-region inequality is 
/ \ 
( 1 1 ) I 歹 , 二 
8=' J 
The between-region inequality takes into account the inequality of the 
population-weighted average of income between each region. This index can tell us, 
on the average, how the income differential between regions is contributing to the 
overall inequality index. Thus the changes in inter-provincial inequality can be 
divided into the changes of both within- and between-region inequality, 
,19� dl(y) _ dWG(y) dBG(y) 
(⑵ 丁 = + 
where 册G(y) j^^ g change in within-region inequality and dBG(y) ^^^ 
dt dt 
change in between-region inequality. 
The term 蕭GfjO may in turn be decomposed as in equation (12): 
dt 
(13) dWG(y) = j^ga + WGK + WGL + WGH + WGP + WGF， 
dt 
where . 
G �� � X 
g=l \_'n=l ^gm 
G � _ 
一 gm _ 
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G �A^v � 
g=I nt'I n 织 ” 
G � � 7 f 
WGF= I J 言 g m - f g J n ( y g J ) — I ( y g ) ’ , 
8=' ”'=l Jgm J g 
Where s^^ , 脳 ’ 腦 ， 狐 肌 d WGH ^s 
the contributions of the growth in TFP, physical capital, number of employees and 
quality of labour to within-region inequality. WGP captures the effect of population 
growth on within-region inequality and WGF summarizes the effect of changing 
population shares on within-region inequality. Variables with “ � ” denote shares or 
averages with respect to a region. The term -fgm) is the difference between the 
income share and population share of the mth province within the gth region and its 
interpretation is similar to (sgm 一 fg,n) discussed above. In the case of the 
between-region contribution, since ( � „ » — / / 們 ) = - f g ) and s g j s ^ 
is in fact the share of income accruing to region g, so that fg) turns out 
to be the difference between the income share and the population share of the gth 
region. 
Similarly, in the case of between-region inequality: 
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(14) dBG(y) = BGA + BGK + BGL + BGH + BGP + BGF, 
� ) dt 
where 
G 似y ^ G M 只 
BGA= T^Z(Srfg?gJf’BGK= � ' 
g=I m=I gm gm 
G M兄 i G f j 
g=I m=! gm g=J m=/ ^ gm 
G M聚 p 
BGP= 
r / A \ . -
b g f = ± X ； f - f ^ y ^ T ,歹，工少 
g=l «=乂 J gm J gm J Jg 
BGA, BGK, BGL and BGH as the contributions of the growth in TFP, physical capital, 
number of employees and quality of labour to between-region inequality. BGP 
captures the effect of population growth on within-region inequality and BGF 
summarizes the effect of changing population shares on between-region inequality. 
The contribution of the growth in TFP to the changes in inter-provincial 
inequality indices as well as the within- and between-region components can be 
further decomposed as: 
G 
(15) C4z = 
c � dz' _ 





It should be noted that all the equations above depend on a; (X=K, L and H) 
and 又；(义gm’s are parameters of the variables z^, that relating to TFP). Their 
estimates may be derived through the estimation of provincial production functions. 
Therefore, based on this framework, we need to estimate the provincial production 
functions before decomposing the change in inequality. This subject of the next 
chapter is thus devoted to the strategy for estimating the provincial production 
functions. 
Section 3.4: Conclusion 
This chapter introduces the method for decomposing the changes in 
inter-provincial inequality. This method extends Tsui and Wang's (2002) work，that is, 
capturing the impact of labour quality on inequality. As a prelude to the 
decomposition exercise, the growth accounting exercise with respect to equation (2) 
has to be undertaken. Then, the changes in inter-provincial inequality may in turn be 
decomposed into contributions with respect to TFP and factor inputs based on the 
growth accounting results. After discussing the theoretical framework in this chapter, 




Section 4.1: Introduction 
How to estimate the provincial production functions required for deriving the 
contributions by TFP and factor inputs to the change in inequality is the subject of 
this chapter. Section 4.2 discusses the specifications of the provincial production 
functions. Section 4.3 explores the estimation problems and the econometric 
strategies to overcome them. 
Section 4.2 Model Specification 
To estimate the provincial production functions, the first problem is to select a 
functional form. In order to estimate the equation (1)，the specification of total factor 
productivity (TFP), AgJZg„’J will be discussed first and then the specification of 
Fgm,t (Kgmj’ Lgm,t’ HgnJ will bc discussed next. 
The level of TFP is affected by a vector of variables z ^ ,，s. In the present 
context, the vector will only take into account the impact of the change in 
economic structure on TFP. In this regard, the shares of GDP attributable to the 
secondary sector (z^ j , ) and tertiary sector ( z ^ ,) are chosen as proxies for structural 
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change of the economy as already alluded to in Chapter Three. The reason why the 
share of the primary sector ( z ^ , ) is excluded is to avoid the problem of linear 
dependence among the variables. Specifically, the sum of the shares of GDP 
attributable to the three sectors is equal to one. Let the total effect of structural change 
to TFP be defined as follows: 
(16) STRgm,i = � z 二 + 丄 + 々 二， 
where S T R _ is the total effect of structural change of the economy. Since 
z ^ , + z二 + z二 = 1, the total effect of structural change of the economy to TFP may 
then be rewritten as 
(17) 
where ； - a二 and A^i . Therefore，the corresponding 
coefficients of z二 and z二 pertain to the differences between the coefficient of 
primary sector as opposed to the coefficients of the secondary sector and tertiary 
sector. 
Adding to equation (17) is a set of dummies used to approximate the effects of 
policy regimes shifts, so that A^^/Zg叫 )assume the following form: 
(18) Agm/z二 exp{pgm + pGJf'GLF1 g队t + pG丄F2Glf2 
+ 及厂洲 � i R F M l ^ . , + " ,，丽 -〜 
15 The term a ^ j is absorbed in to the intercept term of equation (18) below and thus cannot be 
identified separately, 
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+ 入 GJtZG二 + yGJ zG二* RFMI 例》+ yGJ�聽 Z 二 IFM 2 gm., )}, 
where GLFlgm.t, GLF2g,n,t, CRVg^j, RFMlgmj and RFMlgm.t are dummy variables that 
captures the impact of policy shocks on TFP and (z二广 RFM , 
( z Z 广 RFM2gm,) , r C * 歷 W a n d 歷 ‘ 丨 , " 虹 e interactive 
dummies. Specifically, the dummies 
\1, t = 1958 -1960 
otherwise 
t = 1961-1962 
帆' [0, otherwise ， 
capture the impact of the shock induced by the two phases of the Great Leap Forward. 
The Great Leap Forward was a campaign to speed up the transformation to a socialist 
state by fostering economic development through the collectivization of agriculture 
and the emphasis of the heavy industry (especially the iron and steel i ndus t r i e s ) In 
order to achieve unrealistically high targets for agricultural and industrial 
development, there was a sudden expansion in infrastructure investment. Therefore, 
in the initial phase of the Great Leap Forward from 1958 to 1960，economic output 
increased dramatically. The first dummy for the Great Leap Forward (GLFlgm.t) is 
intended to capture the dramatic economic growth in this period. However, the cost 
16 In this movement, Mao hoped that "China would soon surpass the United Kingdom's level of 
economic development and catch up to that of the United States. See Lin, Cai and Li (1996). 
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of rapid growth was a subsequent deterioration in both the quality and the quantity of 
output. For example, a large amount of steel output was of poor quality. Agricultural 
output declined dramatically from 1959 onwards, culminating in a famine spanning 
the period 1961-1962". This detrimental effect is captured by the second dummy for 
the Great Leap Forward (fiLF2gm,d. 
Next, 
t = 1966-1967 
C gm-f 0’ Otherwise ， 
captures the impact of the shock of the Cultural Revolution. At the height of the 
chaos induced by the Cultural Revolution in 1966-1967，economic output plummeted 
to be followed by a quick economic recovery^Lastly, the dummy 
{1, t = 1978-1993 
RFMl …二 \ ， 
[0, otherwise 
represents the impact of policy shifts in the reform era before 1994 and 
[1, t = 1994-1999 
[ 0, otherwise 
that since 1994. The reform era beginning in 1978 changed the development 
trajectory of China from central planning to a more market-oriented strategy. The 
reform has many dimensions: changes in the ownership structure, changes in the 
strategy of industrial development from heavy industry to light industry, introduction 
of the price mechanism and the open door policy. All of these reforms are changing 
17 See Lin, Cai and Li (1996). 
See Lin, Cai and Li (1996) and Dong (2001). 
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the economic outlook of China. Economic growth in the reform era is higher than 
that of the pre-reform period^^. 
In 1994，two years after the southern tour {nanxun) of Deng Xiaoping in 1992，a 
package of reforms was introduced. From fiscal arrangements to the exchange rate 
system, bold reforms were introduced.?�The reform of the fiscal system was aimed 
to increase the capability of the central government in managing the macro economy. 
A tax-sharing system was introduced and fiscal discipline was restored through 
increasing the share of tax revenues accruing to the central government. With regard 
to the financial sector, the banking system was completely re-hauled. Last but not 
least, the exchange rate was unified and sharply devalued. Subsequently, in 1996， 
China decided to open up its current account while postponing capital account 
convertibility. As a result, an export boom ensued. 
With a view to the above developments, the reform era is divided into two 
periods: 1978-1993 and 1994-1999 and the corresponding two dummies RFMlgm,t 
(for 1978-1993) and RFM2gm’t (for 1994-1999) are used to capture the different 
phases of economic reform. 
The above dummies are expected to approximate the effects of policy shocks on 
output. For example, in the first stage of the Great Leap Forward, the provincial 
19 See Lin, Cai and Li (1996). 
2° See Lo, Pepper and Tsui (1995). 
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output is expected to increase by the policy shock, therefore the parameter of 
the dummy GLFl^^ , will be expected as positive. The expected signs with respect 
to other dummies may be expected accordingly. 
The interactive dummies are added to capture the possible impact of policy 
shocks on the magnitudes of the coefficients associated with z二 and z二 . Such a 
specification implies that these coefficients will change over time. The details of the 
interactive dummies may further be discussed below. 
Next, the specification of Fgm.t (Kg^j, Lg,„j, HgmJ is as follows: 
(19) 人 � , H _ ) = ln(K_ + 肌麗丨 fln(K鄉广匪1_) 
+ ) * RFM2_) + a; ln(E_ ) 
+ “M / (ln(E 洲)* RFMl^,) + ri^,丽 2 何 ) * 匪‘,,) 
where Egm.t defined as Lg,„j*Hgmj, Lgm,t is the number of employees and Hgm.t is an 
index of labour quality^'. Specifically, the average year of schooling per employee is 
adopted as a proxy for Hgm,t- And Ugm,t is a random term. 
Other than to overcome the problem of multicollinearity, the Cobb-Douglas 
form is chosen^^ because it is also compatible with the subsequent decomposition 
21 One practical reason for such a formulation helps overcome the problem of multicollinearity 
because Lg„j and Hg^ t are highly correlated In our calculation, the correlations of Lg„j and Hg„_t are 
more than 0.89 in all provinces. 
22 For example, Chow (1993) and Chow and Lin (2002) estimated the Chinese production function 
adopting the Cobb-Douglas form. Chow (1993) also estimated the CES production function, but finds 
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exercise. 
The coefficients of Kgm.t and Eg^j may be different under different policy 
regimes when the interactive terms are included. 
To clarify the meaning of the interactive dummies, an example is in order. 
, ) * RFMIg^ i captures the impact of policy shocks interacting with Kgm.t in 
the period of 1978-1993. In conjunction with the coefficients of the interactive 
dummies, the estimated coefficients of ln(Kgni,t) in different periods of time are: 
r 1= 1952-1977; 
(20) + J , t = 1978-1993; 
L + J . t = 1994-1999. 
With regard to Egm.t it is to be noted that the contribution to growth derived from 
£ 
the labour force adjusted by quality, i.e., a二 , — ^，m a y be further decomposed 
Egmj 
into and < , ^ . T h e term c c “ ~ ^ may then be interpreted as 
the impact of education on economic growth. 
When estimating equation (1), it is assumed (for the reasons alluded to above) 
that the production function exhibits constant returns to scale (CRS) with respect to 
Kgm.t and Egmj, i.e., the sum of a ^ and a ^ is equal to one. Thus, equation to be 
that the results are "no appreciable improvement". 
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estimated may be rewritten as follows: 
+ / C " 厕 7 卵 � _ 2洲 
+ 入GgY二 + yGj腿,(z二* R服 j I ) + y二FM2 (zGJ广 RFM2 
+ 义 二 + 二 " r C * 歷 二 * 歷 
+ < � ) + 7 二 fln(kgm,t) * ) 
+ yl.RFM2(ln(k^,) * ) + I V ,， 
where 少g爪= Yg^j /Eg,„j, kg .^t = Kgm.t /Eg,„j and Ug^j is a random error. 
With the above specification in mind, the following section turns to the 
problems of estimation and the estimation strategy. 
Section 4.3: Estimation Methods and Strategy 
Four main problems are addressed in the estimation of the provincial production 
functions: 
i) data pooling, 
ii) multicollinearity, 
iii) serial correlation, 
iv) heteroscedasticity. 
With respect to these problems, the strategy for choosing the most appropriate model 
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will be discussed next. ‘ 
4.3.1 Data Pooling 
The provincial production functions may be estimated separately by provinces 
or by pooling provincial data. One merit of pooling is to increase the degree of 
freedom. In addition, there are several other advantages��. For example, pooling 
reduces the problem of multicollinearity among explanatory variables and hence 
improves the efficiency of estimation. At least three methods of pooling the data are 
conceivable: 
i) Simple pooling: same slopes and intercepts, 
ii) Fixed-effects model: same slopes but different intercepts, 
iii) Random-effects model. 
The readers are referred to Hsiao (1986) for a good discussion of these standard 
methods. A set of F-tests may be invoked to determine whether the provincial data 
should be pooled or not, and to determine which pooling method to use^ "^ . Figure 4.1 
summarizes the procedure of model selection. First, an F-test is used for choosing 
between simple pooling as opposed to no pooling. If simple pooling is accepted, but 
the fixed-effects model as opposed to no pooling is rejected, then simple pooling will 
23 See Hsiao (1986). 
See Hsiao (1986). 
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be the final model adopted. Otherwise, as F-test is employed to choose between 
simple pooling and fixed-effects model. If the fixed-effects model is chosen, then it 
is compared with the random effects model using the Hausman specification test^^. 
On the other hand, if simple pooling is rejected, but the fixed-effects model as 
opposed to no pooling is accepted, then the fixed-effects model will be adopted and 
further compared with the random effects model by using the Hausman specification 
test. Otherwise, there will be no pooling for the data. 
4.3.2 Multicollinearity 
As discussed in the last section, the problem of multicollinearity is a serious 
problem in estimating the provincial production functions because time series are 
often highly correlated. When there is multicollinearity, the sign and the value of 
parameter estimates will be highly influenced by the correlation among explanatory 
variables. The assumption of constant returns to scale embedded in equation (21) is 
an expediency for tackling this problem^^. Another method to alleviate this problem 
- is to pool the provincial data as discussed above. 
4.3.3 Serial Correlation 
25 See Hsiao (1986). 
26 See Chow (1993). 
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serial correlation problem is to estimate the log-linear specification assuming an 
AR(1) error with respect to Ugmj. Specifically, the error term may be assumed 
as 
(22) V . / 
where Vg„,,/ is white noise error. Then, the model using level data with AR(1) error 
will be tested to find out whether pooling is required. 
On the other hand, when the endogenous and exogenous variables are 
non-stationary processes, the co-integration test may be performed to check whether 
there is a long-run relationship between them. In the co-integration analysis of one 
exogenous variable〕。，the Engle-Granger procedure (see Engle and Granger (1987)) 
can be used to perform the co-integration test, i.e., performing a unit root test on the 
residuals when both endogenous and exogenous variables are non-stationary. When 
the residuals are stationary, the long run relationship exists between the endogenous 
and exogenous variables^ V 
The model selection procedure after performing the Engle-Granger tests for 
co-integration may also be found in Figure 4.2. If both the endogenous and 
exogenous variables are co-integrated, the OLS method to regress the log-linear 
By assuming the provincial production functions to be Cobb-Douglas with constant returns to scale, 
Icgm. is the only input variable. Since TFP is factor neutral, the variables relating to TFP can be ignored 
in the co-integration analysis. 
See Engle and Granger (1987). 
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production functions with respect to level data will be used. This is known as the 
co-integration model . 
If the endogenous and exogenous variables are not co-integrated, then, as shown 
in Figure 4.2, we estimate the provincial production functions in first-difference form 
for tackling the serial correlation. Then, the model using first-differenced data will be 
tested to find out whether pooling is required. 
4.3.4 Heteroscedasticity 
Heteroscedasticity is another important issue in the estimation when pooling the 
panel of provincial data. The Lagrangian multiplier (LM) test for heteroscedasticity 
is a common means for checking such a problem. When this problem exists, the 
estimators of the parameters will be inefficient but still unbiased. To tackle this 
problem, White's variance-covariance matrix in the estimation may be incorporated. 
The advantage of using White's variance-covariance matrix is that it can solve the 
problem of drawing incorrect inferences from OLS estimates with heteroscedasticity 
problem33. 
32 See Chew and Lin (2002). 
33 For details, see White (1980). 
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Section 4.4: Conclusion 
The above estimation strategy helps us select the most appropriate set of 
estimates for the parameters. They are then substituted into the equations for 
decomposing (equation (8), (13) and (14)) the changes in provincial inequality. But 
before presenting the empirical results, the next chapter will discuss data used for the 
estimation. In particular, the next chapter is an in-depth discussion pertaining to the 
construction of the index for labour quality because this is a first serious attempt to 




Quality of Labor: A Detour 
Section 5.1: Introduction 
The estimation of the provincial production functions requires a proxy for 
labour quality (recall equation (21)). This chapter discusses the issues on 
constructing indices of labour quality at the provincial level. Since the construction 
of such indices based on an exhaustive and a meticulous collection of provincial 
education attainment data is an important contribution of this thesis, we believe that 
it is worthwhile to explain carefully how the index is constructed. For other data used 
in the estimation that are readily available, they are relegated to Appendix. Section 
5.2 explains the methodology for constructing the indices of provincial labour quality. 
Section 5.3 discusses the estimation results of these indices. 
Section 5.2: Methodology for Calculating the Labour Quality Indices 
This section explains the details of the methodology for calculating the indices 
of labour quality. Educational attainment is a proxy for quality of labour at the 
provincial level similar to the framework of Barro and Lee (1993，1997 and 2000). 
The introduction of the theoretical framework for deriving such an indices of labour 
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quality and a discussion of the estimation problems are the subject in the rest of this 
section. 
To account for educational attainment, the average years of schooling per 
employee is used for adjusting the quantity of labour: 
(23) 
where , is the average years of schooling per employee, TYS_ is the total 
number of years of schooling for all employees taken together and NE狎’,is the 
number of employees. TYS^ ^ will be derived by using the perpetual inventory 
method: 
(24) TYS^^, = TYS狎’卜丨 * (1 - S肌,)+ NYS^,， 
where S ^ , is the mortality rate of the employees and NYSgmj is the number of 
years of schooling newly increase for employees. 
To calculate TYS^^ , recursively, an initial TYS狎�for a chosen base year is 
required. For the base year: 
(25) TYS讽’o = NPRI肌0 * 體 + NSECI抓。* YSECl + NSEC2一 * YSEC2 
+ NHIGH^,*YHIGH, 
where NPRIgm.o = the number of employees who have primary school education, 
NSEClgm.o - those who have junior secondary school education, NSEC2gm,o = those 
who have senior secondary school education and NHIGHgm.o = those who have 
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higher education. YPRI, YSECl, YSEC2 and YHIGH are the respective years of 
schooling. After deriving the initial TYS^^  ^ , TYS^^  , for the intervening years are 
obtained by using equation (24). Equation (23) may then be invoked to derive the 
average years of schooling per employee. 
The-ideal procedure above for calculating the average years of schooling per 
employee cannot be faithfully implemented because of data limitations. For TYS^^  ，^ 
there only exists the data with respect to different levels of educational attainment for 
people above 6 years old even for the census years. To derive TYS^^ , there is no 
choice but to first calculate the number of years of schooling for population over 6 
years old ( T Y S � ; �广、b y using the perpetual inventory method first. We then 
multiply it by the ratio of working population that is between the age of 15 and 64 to 
the population over 6 years old to arrive at estimates of T Y S _ . 
To calculate the initial value of TYS二，' the census year of 1964 is selected 
as the base year]*. The values of TYS二�广 for other years are then derived 
recursively using equation (27). For the base year: 
(26) TYS6二:: = PPRI卵.腿 * YPRI + PSECl一 * YSECl 
+ PSEC2一* YSEC2 + PHIGH* YHIGH， 
where PPRIgmj964 is the number of people above 6 years old who have primary 
We choose 1964 as the base year because the data is more suitable for the derivation of the value of 
TYSg^i recursively for the earlier years, as it is the first census year with the information on 
education attainment. 
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school education, PSEClgm,i964 those who have junior secondary school education, 
PSEC2g,nj964 those who have senior secondary school education and PHIGHgmj964 
those who have higher education. YPRI, YSECl, YSEC2 and YHIGH are the years of 
schooling for primary school, junior secondary school, senior secondary school and 
higher education where YPRI= 6’ YSECl = 9，YSECl = 12 and YHIGH = 16. 
Subtracting from total years of schooling for population over 6 years old, 
TYS^g f^""^ ，the number of deaths by using the provincial mortality rates^^ and adding 
the number enrolled in school in that year, ENR^^, to the total years of schooling^^. 
The total years of schooling for period t may be derived]?: 
(27) TYSl:广=TYSIZ'T * (1 - ) + ENR购， 
where 8二 is the mortality rate of educated persons. Then multiplying TYS二。ve 
by the ratio of working population that is between the age of 15 and 64 to the 
population over 6 years old Results in an estimate for total years of 
schooling for working population that is between age 15 and 64，i.e., 
The province-specific mortality rates of educated persons are used in this thesis rather than the 
province-specific crude mortality rates. The province-specific mortality rates of educated persons can 
only be found in the census of 2000. For other census years, the data of province-specific mortality 
rates of educated persons do not exist. The national mortality rate of educated persons is only found in 
1990 census. The ratios of the province-specific mortality rates of educated persons to 
province-specific crude mortality rates are assumed to be constant throughout the years as the ratios in 
the census year of 2000. 
36 Because of data limitation, we derive the value of years of schooling directly rather than deriving it 
through calculating the number of educated person with different level of education. It is different 
from the calculation in Barro and Lee (1993). 
37 For the number enrolled in school (ENR^^! )，we include the number in regular schools as well as 
the adult education. 
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It should be noted the proportion of working population between 15 and 64 are derived from the 
age-specific data from various population censuses. The share of working population between 15 and 
64 for the years between the census years are derived by means of linear extrapolation. 
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(28) • 
m^"；'' is thus a proxy for , . To be consistent, the number of 
employees (NE肌� ) should be defined as the number of working population that is 
between the age of 15 and 64. In this regard, the equation used to calculate the 
number of working population that is between age 15 and 64 is as follows: 
(29) POPl i : r = co'^T ‘‘ 
where POP^J^^ is the number of working population that is between age 15 and 64， 
出^—r is the ratio of working population that is between age 15 and 64 to the whole 
population and POP…is the total population. 
Finally, combining TYS'^^ and POP'^'^ results in an estimate for the 
average years of schooling per employee. Equation (23) will thus be replaced by 
. 一 m二6 4 
(30) H ^ , = POP^^-^ ‘ 
where f l … i s the estimated average year of schooling per employee to be used for 
the estimation of provincial production functions in the next chapter. 
Section 5.3: Empirical Results of Labour Quality Indices 
With the help of the official data^^ and using the methodology discussed in 
Section 5.2，Table 5.1 summarizes the estimation results on average years of 
39 The details of data sources may be found in Appendix. 
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’. •‘ 
schooling per employee for selected years. Figure 5.1 presents the trend of 
population-weighted estimates for all provinces (HUM), the eastern region (HUME), 
the central region (HUMC) and the western region {HUMW). 
The trend on average years of schooling is increasing overtime. In the 
pre-reform period, the growth rate was higher than that of the reform era. By 1999， 
the average year of schooling is 7.41 years'^ ^, comparing with a value of 1.53 years in 
1952. On the average, in mid-1980s，the employee finished primary education in 
China. 
Comparing the average years of schooling with respect to the provinces, their 
trends are converging. The convergence continued into the reform era. Specifically, 
the disparity in educational attainment calculated by the population-weighted version 
of Theii's entropy measure (by equation (5)) is 0.08776 in 1952, and 0.00470 in 
1999. 
According to the estimates shown in Table 5.1，the disparity in educational 
attainment among regions was decreasing over time. The within-region disparity in 
educational attainment is 0.07719 in 1952 and 0.00352 in 1999. On the other hand, 
the between-region disparity in educational attainment between regions was 
relatively smaller than that of within regions where the between-region disparity is 
This is higher than that of India where the index is 5.06 years per population over 15 years old in 
2000. See Barro and Lee (2000). 
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0.01058 in 1952 and 0.00118 in 1999. 
Section 5.4: Conclusion 
Owing to data limitations, this thesis is just a preliminary step in constructing 
provincial labour quality indices. There is still room to improve the estimates. If data 
are available in the future, different extensions of our index are conceivable. Some of 
them are discussed below: 
1) One possible extension is to include measures other than the average years of 
schooling, such as real public educational spending per student, teacher-pupil ratios, 
estimated real salaries of teachers, reflecting the resources invested in students, with 
the effect of improving the quality of schooling. 
2) Barro and Lee (1993) provided estimates for subcategories of educational 
attainment: primary, secondary and higher education levels. Different levels of 
education may contribute to labour quality differently. 
3) In estimating the average years of schooling, data limitations may affect the 
accuracy of our estimates. First, the provincial mortality rates of educated person 
used for the calculation depend only on the data from 2000 census. The mortality 
rates of educated person may thus be underestimated for earlier period as mortality 
rates often decrease over time. 
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Second, as the exact provincial age-specific data can only be found in the 
census years**，we use linear extrapolations for obtaining the shares of working 
population aged between 15 and 64 for the intervening years. Using techniques in 
demography, we may fine-tune our estimates by estimating the age structures for the 
non-census years more precisely. However, due to the time constraint, such a more 
elaborate exercise has to be postponed. 
Notwithstanding the limitations of our estimates, it should be stressed that this 
thesis has tried to use all the published data to obtain the provincial indices of labour 
quality. 
Combining provincial indices of labour quality with other provincial data, the 
estimation results of provincial production functions as well as the sources of 
provincial growth will be discussed in the next chapter. 
41 Due to the change in the boundaries of the provinces, the provincial age-specific data in 1953 is not 
compatible to those from the later census years. 
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Chapter Six 
Estimation of Provincial Production Functions: 
A Prelude to the Decomposition Exercise 
Section 6.1 Introduction 
The provincial production functions are estimated for the period 1952-1999 
based on the strategy described in Chapter Four and the empirical results are 
presented below. Section 6.2 discusses how we pick the final model of provincial 
production functions and obtain the estimates of the coefficients. Armed with the 
estimated coefficients associated with the provincial production functions, the 
conventional growth accounting framework is invoked to obtain in" Section 6.3 
contributions by factor inputs and TFP. Finally, Section 6.4 discusses the differential 
in the region growth. 
Section 6.2: Estimation Results 
To obtain the estimation results of provincial production functions, the strategy 
explained in Chapter Four is implemented to tackle the problems of data pooling, 
multicollinearity, serial correlation and heteroscedasticity. Recalling Figure 4.1 and 
Figure 4.2, estimation of equation (21) for the case without pooling is first 
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implemented. ‘ That DW statistics are all lower than one suggesting that serial 
correlation exists. Next, the ADF tests for stationarity are performed for the series of 
ygm.t and kgm .^ They are non-stationary for all the provinces"^^. Furthermore, we 
perform the co-integration tests, and there is no co-integration relationship between 
ygm.t and kgm,t for all of the provinces'^^ Recalling Figure 4.2，what then remains to be 
addressed pertains to the choice of models using first-differenced data versus those 
using level data with AR (1) error as well as the issue of pooling. The strategy 
outlined in Figure 4.2 leads to the simple pooling model with first differenced data. 
Table 6.1 presents the estimates from the simple pooling model using 
first-differenced data. The estimation results are consistent with the other studies. For 
example, the estimate of the coefficient of physical capital is 0.6 in Chow (1993) and 
is 0.647 in Chow and Lin (2002) while the results of this thesis are 0.5439 in 
pre-reform period, 0.6189，for the period 1978-1993 and 0.6726，for the period 
1994-1999. 
Chow and Lin (2002) suggested that the estimated coefficient with respect to 
labour is low because labour is in abundance in China and the abundance of labor has 
persisted in the reform era. 
42 In all of the provinces, the null hypotheses of the non-stationarity of the series are accepted at the 5 
percent level of significance. Also, Perron's test for structural break that the series are non-stationary 
while there is a structural break in 1978. 
43 While the residuals are non-stationary in all the provinces, the co-integration relationship does not 
exist between 少容and kg^j. 
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The significant policy dummies suggest that the policy shocks are important in 
explaining the aggregate economic performance in the provinces. The signs for the 
, p o l i c y dummies are as expected (See Section 4.2). 
Section 6.3: Sources of Provincial Growth 
This section looks into the contributions by TFP and factor inputs to growth. 
Armed with the estimation results, the contributions by factor inputs and TFP may be 
derived. With regard to the pre-reform era, Tables 6.2-6.6 summarize the growth 
accounting results (recall equation (2)) for different periods. The tables summarize 
the provincial averages for the periods in question. Other than the provincial 
averages, the national and regional averages'^ '^  with respect to TFP and factor inputs 
are also derived. In what follows, we shall discuss the national averages first. Then, 
the province-specific contributions will be reviewed. 
TFP growth may be induced as much by institutional and technological 
innovations as the changing structure of the economy. Indeed, a study by World 
Bank (1997) suggested that the TFP growth in the reform era was most likely due to 
the structural change of the economy as resources are shifted from the agricultural 
sector to the non-agricultural sector where productivity is higher. There are two 
The national average contribution and regional average contributions are calculated by weighted 
average with the weights being the province's share of national GDP. 
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versions of TFP including the impact of structural change or not. The version after 
removing the effect of structural change for the mth province in the ^ h region may 
be retrieved as follows*，： 
• • • • _ 
AA Y K T H 
/ T l x gm _ gm ^K gm ^L ^gm _ - / / gm -02 _ -03 
” — Y ^GM.T ^GM.T ~T ^GM.T ^GM.T^GM.T _ "^GM.T^GM.T . 
^gm Jgm 八們 ^gm ^ gm 
The term 义二z二 + turns out to be a summary measure of structural 
change of the economy on TFP growth"^ .^ To see this, it is to be noted that 
(32) i 二 二 + 0 . 
Then, 
_ 'G2 -03 
In the pre-reform period, the structural change of the economy contributes 
positively and increasingly to the economic growth. On the contrary, the contribution 
of structural change was negative. 
This configuration may be the results of policy regime shifts on the economic 
structure. The positive contribution to provincial growth by structural change of the 
economy in the pre-reform period may be a reflection of the policy of rapid 
industrialization. Data in Table 6.7-6.9 summarize how the provincial economic 
45 The explanation of time-vary coefficients may be found in Chapter Four. 
46 i.e., STR娜’ see equation (17) in Chapter Four. 
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structure changes over time. In the pre-reform period, the share of GDP attributable 
to the secondary sector grew rapidly at the expense of the primary sector. Also, the 
tertiary sector was suppressed artificially, a common feature of the Stalinist 
economic development strategy, with the heavy industry being the focal point of 
economic growtl/?. 
The primary and tertiary sectors experienced more rapid growth in the reform 
era partly because of the agricultural reform in the period 1978-1984 as well as the 
removal the suppression on tertiary sector during the reform era"^ .^ The negative 
contribution of the structural change may thus be the result of such a change. Our 
empirical results suggest that the effect of structural change on TFP seems to be more 
complicated in the Chinese context. 
After removing the contribution by structural change of the economy to 
economic growth (i.e., equation (31))，an interesting picture emerges. In the 
pre-reform period, the resulting TFP has only a smaller contribution to provincial 
economics growth. The TFP adjusted for structural change of the economy in the 
pre-refonn period was lower than that of reform period. This result is consistent with 
other studies, e.g., Chow (1993) and Lin, Cai and Li (1996)，etc. Chow (1993) 
suggested that central planning stifled private initiatives for innovations. Lin, Cai and 
47 See Chow (1985) and Lin, Cai and Li (1996). 
48 See Hu, Wang and Kang (1995), Wang and Hu (1999) and Lin, Cai and Li (1996). 
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Li (1996) argued that the pre-reform emphasis on capital-intensive heavy industry in 
violation of China's comparative advantage reduced the overall efficiency of the 
economy. In the reform era，the shift to labour-intensive sectors in commensurate 
with China's comparative advantage helps boost TFP growth. 
Institutional changes captured by the dummy variables also result in the 
fluctuation of TFP growth. In the pre-reform period, the dummies for the Great Leap 
Forward and the Cultural Revolution exert negative impacts on TFP. On the other 
hand, the dummies summarizing economic reforms on various fronts in the reform 
era boost TFP growth significant. Among the economic reforms are the Household 
Responsibility System that replaced the commune system"^ ,^ the growth of TVE，。 
and the open door policy that has helped attract foreign direct investment and 
promote exports. 
The physical capital is the most important source of growth over time where it 
accounts for half of economic growth as shown in Tables 6.2-6.6. Over time, the 
growth rate of the physical capital is increasing which might be due to the 
improvement in allocative efficiency of physical capital in the reform 
In contrast to physical capital, the contribution by labour force was smaller and 
in the decreasing through the years. In the pre-reform period, the contribution of 
49 See Lin (1992). 
See Lin, Cai and Li (1996) and Woo (1998). 
51 See Chow (1993), Lin, Cai and Li (1996). 
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labour force is nearly unchanged. However, this contribution decreased dramatically 
in the reform era. The growth of the labour force is linked to population growth. 
With the slowdown of the population growth since the late 1970s due partly to 
fertility control measures, it is not surprisingly that the labour force and thus its 
contribution to economic growth has been declining^^. 
Tables 6.2-6.6 show that the contribution by labour quality Hgmj is higher in the 
pre-reform period. Starting from a very low level, primary education and secondary 
education developed rapidly in this period, probably a result of the Maoist egalitarian 
development strategy emphasizing the improvement in health and education of the 
poor. Bramall (2000) even argued that such a focus on human development laid the 
foundation for rapid economic growth in the reform era. However, since 1978，the 
contribution of the labour quality growth to the provincial economic growth seems to 
be on the decline^^ This finding is consistent with the view that the government has 
shifted its emphasis away from human development in the reform era. Wang and Yao 
(2001) suggested that the ratio of government spending on education per GDP was 
meagre 2.5% in the reform era. The low government spending on education might be 
due to the lack of incentive to invest in education, as the latter cannot provide 
52 See Wang and Yao (2001). 
53 Wang and Hu (1999) also found that the contribution by the labour quality to economic growth was 
low in the reform era. Also, the results that the increases in the average years of schooling fall in the 
reform era may be found in Chapter Five. 
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immediate economic benefits^" .^ 
After reviewing the national-average contributions by TFP and factor inputs, the 
rest of this section surveys the variation in the pattern of contributions across 
provinces. The average contributions specific to the eastern, central and western 
regions are summarized in Tables 6.2-6.6. 
After purging the effects of economic structural change, the contributions by 
TFP growth with respect to the western provinces were lower than other provinces in 
1950s. However, the contributions by TFP growth of western provinces were higher 
during 1960s to 1980s. In 1990s, this contribution with respect to the western 
provinces became lower again. With respect to physical capital, the contributions by 
capital growth were higher in the western provinces than in the eastern and the 
central provinces. However, the growth rates of physical capital in the eastern 
provinces increased dramatically, and these were higher than those of the western 
and the central provinces in the reform era. Both the contributions by labour force 
growth and by labour quality growth to provincial economic growth were similar 
among the provinces. In the reform era, the growth rates of labour force and labour 
quality decreased in all provinces. To better understand how TFP and factor inputs 
affect inter-provincial inequality, the decomposition framework introduced in 
Wang and Hu (1999) also found the similar results. The average years of schooling per employee 
were relatively low even in some coastal fastest-growing provinces like Guangdong and Fujian. 
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Chapter Three will be invoked in the next chapter. 
Section 6.4: Conclusion 
This chapter presents the estimates for coefficients of provincial production 
functions and the results of provincial growth accounting. The simple pooling model 
using first-differenced data is chosen using the estimation strategy explained in 
Section 4.3. 
For the period as a whole, physical capital accounts for half of economic growth 
while the labour force and quality contribute much less to provincial economic 
growth. Their contributions were also decreasing over time. After removing the 
contribution by structural change of the economy to economic growth, the resulting 
TFP in the pre-reform period is lower than that of reform period. The main reason of 
the change in provincial economic growth over time may be due to the introduction 
of economic reforms. 
With the aid of the growth accounting results above, the decomposition 
framework introduced in Chapter Three will be invoked to arrive at a clearer picture 
linking the changes in inter-provincial inequality to the inter-provincial variation in 
the growth in TFP and factor inputs. 
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Chapter Seven 
Decomposition of Inter-Provincial Inequality: 
Empirical Results 
Section 7.1: Introduction 
In this chapter, the changes in inter-provincial inequality is decomposed into the 
contributions by TFP and the factors of production based on the results of the 
provincial growth accounting exercises in last chapter using equation (8), (13) and 
(14). Section 7.2 presents the inter-provincial inequality over time. Then Section 7.3 
discusses the empirical results with respect to inter-provincial inequality 
decomposition. 
Section 7.2: Inter-provincial Inequality: The Trend 
Before plunging into the decomposition exercise, it is perhaps helpful to have an 
overview of how overall inequality with respect to real provincial GDP per capita 
changed over time. This thesis measures the inter-provincial inequality by using the 
population-weighted version of Theil's entropy measure, i.e., equation (5) in Chapter 
Three. The corresponding within-region (WG) (equation (10)) and between-region 
(BG) (equation (11)) inequality will be also calculated. 
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The trends of overall inter-provincial inequality as well as its corresponding 
WG and BG inequalities are presented in Figure 7.1. In the pre-reform era, overall 
inequality oscillates but exhibits an increasing trend, mainly due to the increase in 
WG. In the 1980s, the decrease in WG dominates the increase in BG, so that the 
overall inequality decreased. The opposite is true in the 1990s so that the overall 
inequality increases. 
Furthermore, WG may be broken into the within-region inequality with respect 
to the eastern, central and western regions {WG_E, WG_C and WG_W), where 
(34) WG_g= fj(y从=ITWZ二Z::,，，容=五,Cand 妒， 
and the results are presented in Figure 7.2. While the inequality within the eastern 
region accounts for a larges share of WG in the pre-form era, it declines dramatically 
since the end of the 1970s, driving down the contribution of WG to overall 
inter-provincial inequality. This may be due to the rapid institutional change in 
Guangdong and Fujian. 
The above results are consistent with the impression of differential provincial 
economic growth depicted in the last chapter. To what extent do the growth of TFP 
and factor inputs account for the changes in inter-provincial inequality? With the 
help of the decomposition method explained in Chapter Three, the next section 
presents the contributions by TFP and factor inputs to the inter-provincial inequality 
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change over time. 
Section 7.3: Empirical Results of the Decomposition Exercise 
Let us now turn to the estimates of the components in equations (8)，(13) and 
(14). To facilitate the discussion in the decomposition of the changes in 
inter-provincial inequality, deriving the cumulative contributions of different sources 
to the changes in inter-provincial inequality is helpful. For example, in the case of 
physical capital, its cumulative contribution is defined as follows: 
(35) CCKt = CWGKT = 
CBGKT= H 叨 縦 , ， 
where CCKT, CWGKT and CBGKT are the cumulative contribution by physical 
capital growth to the change in overall, within-region and between-region inequality 
up to the period T. Cumulative changes with respect to other components in 
equations (8), (13) and (14) maybe defined accordingly. 
Based on equation (35), the cumulative contributions for TFP, factor inputs {K, 
L and H) and demographic components {P and F) are derived and the results are 
summarized in Figure 7.3-7.9^^. 
55 In the follows, we will only discuss the contributions of TFP, physical capital and labour quality to 
inter-provincial inequality because their contributions are more significant to inter-provincial 
inequality. 
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7.3.1 Total Factor Productivity (Excluding the Effect of Economic structural 
change)56 
After removing the effect of economic structural change, the cumulative 
contributions to inter-provincial inequality by TFP are reported in Figure 7.4. The 
overall, within-region and between-region cumulative contributions of the TFP 
growth to inter-provincial inequality are denoted by CCAA, CWGAA and CBGAA. 
Up to the mid 1970s, CCAA generally increased, largely a reflection of CWGAA, 
while CBGAA plays a relative small role. Since then, the decline in CWGAA and 
CBGAA has been translated into a falling CCAA, but from 1990，the slight increase in 
CBGAA leads CCAA has a slight increase. One would expect that CCAA, CWGAA 
and CBGAA are driven by institutional and technological changes. But without 
introducing proxies for institutional and technological changes (i.e.，including more 
variables in Zgm,t in equation (18) reflecting these changes), it is difficult to open the 
black box of TFP growth. In the followings，we can only speculate on the factors 
behind TFP growth. 
The upward trend in the CBGAA in the pre-reform period may be caused by the 
lower TFP growth in the poor provinces. It is well known that the low-income inland 
56 The definition of TFP may be found in equation (31) in Chapter Six. 
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provinces are also the agricultural provinces. Under the commune system, the 
negative impact on agricultural productivity is expected^^. As the poor provinces 
mainly depended on agricultural production, they suffered more under the commune 
system. 
Also, a self-sufficient regional development strategy is stressed in the 
pre-reform period which may also induce an upward trend in the CBGAA in the 
pre-reform period. Under this strategy, the provinces had to produce all the basic 
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needs for themselves regardless of their comparative advantages. For example, 
Neimenggu has the comparative advantage in animal husbandry rather than grain 
production. Under the policy of self-sufficiency, Neimenggu was forced to grow 
grains. 
Notwithstanding the rhetoric of the egalitarian strategy of regional development 
in the pre-reform period, government policies might have hurt rather than boosted 
productivity growth in the poor provinces^^. For example, during the period of the 
Third Front Campaign from 1964 to 1971，a substantial amount of investment funds 
was channeled to central and western provinces^® for creating industrial sites and 
infrastructure construction. However, poor planning rendered the investment highly 
57 See Lin (1992) and Chow (1993). 
58 See Donnithome (1972). 
See Lardy (1978). 
6° The Third Front Campaign focused on the development of Sichuan, Yunnan, Guizhou, Gansu, 




The reform era has witnessed a reversal of the above perverse polices. In 1980s, 
the decreasing trend of CBGAA might be due to the termination of policy of 
agricultural self-sufficiency and agricultural reforms such as the Household 
Responsibility System. Lin (1992) suggested that the TFP growth shot up in 
agricultural sector during the period of agricultural reforms in 1978 to 1984^ .^ The 
agricultural reforms initiated by the poor provinces like Anhui and Sichuan might 
have stimulated productivity growth, resulting in the decrease of CBGAA^ .^ 
That CBGAA increases again since early 1990s may be the result of subsequent 
economic reforms favouring the coastal provinces. The coastal provinces are more 
competitive in attracting FDI and the liberalization policies are often biased in their 
favour64. 
The reason behind the decreasing trend in CWGAA, particular within the eastern 
region in the reform era, may be found in the rapid institutional changes in 
Guangdong and Fujian. In contrast to the pre-reform period, Guangdong and Fujian 
were allowed to develop in accordance with their own comparative advantage in the 
reform era. Guangdong and Fujian have the comparative advantage in developing the 
61 For example, in Wuyang Mill, the creation of inefficient and inconvenient capacity cost nearly 700 
million yuan. See Naughton (1988). 
62 See Lin (1992). 
“ S e e Lin (1992) and Wang and Hu (1999). 
See Wang and Hu (1999)，Chow (2002) and Lin, Cai and Li (1999). 
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labour-intense industry. Therefore, in the reform era, these provinces had the 
comparative advantage to develop TVE and foreign trade. Different from Shanghai 
and Liaoning, the shares of state-owned enterprises in Guangdong and Fujian were 
lower. Also, these provinces always benefited in one step ahead in the shift of policy 
regimes to the other provinces^^. Finally, as the well known, the foreign direct 
investments (FDI) were concentrated in these provinces^^. The above reasons explain 
why Guangdong and Fujian improved their productivities and grew faster in the 
1980s. This might be a reason that CWGAA fell in the reform era. 
In sum, the upward trend in the CCAA in the pre-reform period may be caused 
by the egalitarian strategy of regional development. Under this development strategy, 
the government policies might have hurt productivity growth in the poor provinces. 
In 1980s, the decreasing trend of CCAA might be due to the termination of the above 
development strategy. Thereafter, the provinces were allowed to develop in 
accordance with their own comparative advantage. However, as a result of 
subsequent economic reforms favouring the coastal provinces since early 1990s, the 
CCAA increases again. 
7,3.2 Physical Capital 
65 See Vogel (1989) and Dong (2001). 
66 See Tsui (1996) and Dong (2001). 
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Presented in Figure 7.5 are the overall, between-region and within-region 
cumulative contributions of provincial capital growth to inter-provincial inequality 
(i.e., CCK, CWGK and CBGK). In pre-reform period, CCK decreased up to the 
mid-1970s and increased thereafter. Over time, the variation of CWGK is not 
significant, and the main force driving CCK is CBGK. So we will focus on CBGK in 
the following discussion. 
The findings seem to be consistent with those (e.g., Lardy (1978)) who argued 
that the egalitarian strategy of regional development with investment allocation 
biased in favour of inland provinces. For example, during Third Front Campaign 
(1964-1971) to create the industrial bases for the inland provinces, the investment 
funds allocated to inland provinces increased substantially^^. Such a shift in the 
government policy perhaps boosted physical capital growth in poor provinces and 
may thus explain the negative contribution of capital growth to inter-provincial 
inequality68. 
After the Third Front Campaign in the mid-1970s, CCK exhibits an upward 
trend in the remaining years. Particularly in the reform era，the contribution to 
inter-provincial inequality by the physical capital growth becomes positive and 
increases over time due to the region-biased policy measures and investment 
67 See Naughton (1988). 
68 See Naughton (1988) and Larsen (1992). 
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allocation in favour of the richer coastal provinces. To emphasize high economic 
growth rate and the policy to let some provinces get rich first, the central government 
strengthened infrastructure investments in the coastal provinces^^. 
Furthermore, state appropriations are no longer the only source of investment 
funds in the reform era. Particularly important are off-budget revenues with large 
shares of these funds accruing to local governments in the coastal provinces. Thus, 
local governments in the coastal provinces can tap more revenues than their inland 
counterparts. One reason why there is an uneven distribution of off-budget funds is 
that local governments were allowed to retain profits earned by the TVE. Therefore, 
the incentive to promote TVE by the local government increased?�. However, 
without suitable economic environment, the western provinces lagged far behind the 
eastern provinces in the development of TVE. As a result, the investment in the 
inland provinces grew at lower rates than the eastern provinces^ \ 
With their favourable geographical locations, under the open-door policy, the 
eastern provinces were also more competitive in attracting FDI than the central and 
the western provinces?�. The spatial unequal distribution in FDI may be an important 
factor and increasing contribution by capital to the positive inter-provincial 
69 See Sit and Lu (2001) and Lin, Cai and Li (1996). 
70 See Dong (2001). 
71 See Wang and Hu( 1999). 
72 See Wang and Hu(1999). 
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inequality73. 
7.3.3 Labour Quality 
Since the contribution of labour force growth to inter-provincial inequality is 
small over time, the contribution of by labour quality growth will be the focus of this 
section. The overall, between-region and within-region cumulative contributions of 
labour quality growth to inter-provincial inequality (i.e., CCH, CWGH and CBGH) 
are presented in Figure 7.7. Throughout the years CCH’ CWGH and CBGH are on 
the whole decreasing. In the reform era, the decreasing trend of CCH continued and 
is mainly driven by CBGH. 
Before 1949，the more developed coastal provinces had higher educational 
attainment than inland provinces74. In the pre-reform period, there was a rapid 
growth in educational attainment as a result of the improvement in education 
infrastructure. This improvement was not only confined to in the eastern provinces, 
but also covered the central and western provinces. Therefore, in the pre-reform 
period, the most important achievement in education was that the rural education 
expanded rapidly?�. 
At the same time, under the Third Front Campaign aiming at locally 
73 See Tsui and Wang (2002). 
74 See Pepper (1990). 
乃 See Bramall (2001). 
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self-sufficient development for defense considerations, education was further 
improved in the central and the western provinces. With the skilled workers 
migrating to the inland provinces, labour quality also improved in these provinces^^. 
Holding other things constant, labour quality growth has the effect of reducing 
inter-provincial inequality in the pre-reform period. 
In the reform era, the trend of CCH continues to decrease but at a decreasing 
rate. The following reason may be behind the slowing down of CCH. For the central 
and the western provinces, the lack of fund for financing the education may be a 
main reason for the slow growth in labour quality. Yao and Wang (2001) suggested 
that insufficient education finance is a problem in China, the government spending 
was only around 2.5% to national GDP in the reform era. As shown in Zhongguo 
Jiaoyu Jingfei Fazhan Baogao 1997 (The Development Report on Chinese 
Educational Expenditure, 1997)，for those central and western provinces, the 
educational expenditure was mainly financed by the government budget. Due to the 
lack of TVE, the central and western provinces could not fund the educational 
expenditure by off-budget revenues unlike the eastern provinces. 
76 See Sit and Lu (2001) and Naughton (1988). 
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Section 7.4: Conclusion 
This chapter presents the results on the decomposition of inter-provincial 
inequality. In the pre-reform period, the cumulative contributions of the TFP growth 
to inter-provincial inequality increases while that of physical capital growth 
decreases. The opposite is true in the reform era. On the other hand, the cumulative 
contributions of the labour quality growth to inter-provincial inequality decrease over 
time. This chapter suggests reasons behind the changes. The shift in policy regimes 




The purpose of this thesis is to identify the factors behind the changing 
inter-provincial inequality in China. First, growth accounting framework is invoked 
to account for the contributions by TFP and factor inputs to the provincial economic 
growth. Then the changes in inter-provincial inequality are decomposed into the 
contributions by TFP and factor inputs with the help of the provincial growth 
accounting results over time. Included in the growth accounting and decomposition 
exercises are newly constructed provincial labour quality indices extending previous 
works in the subject. Also, the structural effects are taken into account when 
estimating the provincial production functions. The rest of this concluding chapter 
highlights the salient findings derived from the above exercises. 
Though a byproduct of the decomposition analysis, the empirical results of 
growth accounting are sufficiently interesting in their right. A summary of the 
important findings seems warranted. The provincial growth accounting suggests that 
the physical capital accounts for half of economic growth in most of the provinces 
over time. After removing the contribution by structural change of the economy to 
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provincial economic growth, the resulting TFP does not contribute much in the 
pre-reform period but it is the second greatest source of growth in the most of 
provinces in the reform era. The introduction of economic reforms may be the reason 
of this change. This result is consistent with Lin (1992) and Chow (1993). In many 
provinces, the contribution of labour quality is not as important as the physical 
capital and TFP to provincial economic growth on a whole. Also, the growth rate on 
average years of schooling in the pre-reform period was higher than that of the 
reform era. 
The decomposition of the changes in inter-provincial inequality indicates that 
the effect of policy changes has much to do with the changing contributions by TFP 
and factor inputs. In the pre-reform period, the egalitarian strategy of regional 
development did not seem to improve the inter-provincial inequality although the 
government allocated large amount of investment to the poor provinces. On the 
contrary, the institutional changes such as the introduction of the Household 
Responsibility System in 1980s may have the effect of reducing the inter-provincial 
disparity. The inter-provincial inequality increases again in 1990s may be the result 
of subsequent economic reforms favouring the coastal provinces. 
The cumulative contribution of the TFP growth to inter-provincial inequality 
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increases in the pre-reform period, decreasing in the 1980s and then resume its 
upward trend. In the pre-reform period, the contribution by TFP growth did not 
reduce inter-provincial inequality notwithstanding the egalitarian strategy of regional 
development any more. However, institutional reforms such as the introduction of 
the Household Responsibility System seems to have much to do with the decrease in 
inter-provincial disparity attributable to TFP during 1980s. The reversal early 1990s 
may be the result of subsequent economic reforms favouring the coastal provinces. 
The cumulative contribution of physical capital growth to inter-provincial 
inequality decreases up to the mid-1970s but increases in an increasing rate thereafter. 
The egalitarian strategy of regional development with investment allocation biased in 
favour of inland provinces may be a reason for the decrease in contribution of 
physical capital growth before mid-1970s. In contrast, the increasing contribution of 
physical capital growth in the reform era may be due to the region-biased policy 
measures and investment allocation in favour of the richer coastal provinces. 
The cumulative contribution of the labour quality growth to inter-provincial 
inequality decreases over time. However, the decrease is slowing down in the reform 
era. The lack of fiind for financing the education in the central and the western 
provinces may perhaps be a reason behind such a trend. 
Combining the empirical results of provincial growth accounting and 
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inter-provincial inequality decomposition exercise, the contribution of labour quality 
to provincial economic growth is decreasing as the growth rate of labour quality 
decreases in the reform era. Meanwhile, the contribution of the labour quality growth 
to a decrease in inter-provincial inequality is slowing down in the reform era. Both of 
them are caused by the lack of fund in education. Since the labour quality can boost 
the provincial economic growth and decrease the inter-provincial inequality, 
government should pay more attention to the improvement of education. 
Due to data limitations, this thesis is just a preliminary work on the 
decomposition of the changes in inter-provincial inequality. If data are available in 
the future, several extensions based on more comprehensive data sets are conceivable. 
First of all, the TFP may include the effects of policy regime shifts. If there are more 
data released, we can construct a set of variables to proxy institutional changes, e.g., 
ownership structure, degree of openness and etc. With proxies for institutional 
changes (i.e., including more variables in Zgm’t in equation (18) reflecting these 
changes) we may better understand the specific forces behind the changes in the 
contribution of TFP to growth. Also, this thesis is just a first step in constructing 
labour quality indices in provincial level and much remains to be done. There is still 
room to improve the estimates and a number of suggestions have been put forward in 
Chapter Five. 
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Notwithstanding the data limitations, it should be stressed that this thesis has 
tried to use all available data to obtain the decomposition of the changes in 




The provincial production functions are estimated using a panel of provincial 
data for the period 1952-1999. This appendix discusses the data used for the 
estimation. In details, the GDP data, Yg^j as well as the data of factor inputs Kg,” 
Lgm.t and Hgmj and the data of the variables relating TFP, i.e., z 二 and z^^, will 
be discussed. 
A,1 GDP 
Provincial nominal GDP data for the period 1952-1998 are from the State 
Statistical Bureau (SSB, 1999). Data for the year 1999 are from the SSB (2001). To 
obtain provincial real GDP data, as in Chow and Lin (2002)，the pre-reform period is 
assumed to be no inflation??，rather than using the provincial GDP index series to 
obtain the GDP deflator. Since the recent debate of Chinese GDP data, for example, 
Rawski (2001)，the provincial GDP index series is not appropriate to be used for 
obtaining the provincial real GDP data even in reform era. Therefore, following 
Chow and Lin (2002)，we use the provincial retail price indices rather than the 
77 Since the price in the pre-reform period was administratively controlled, the inflation rates were 
nearly zero in this period. See Cheng (1998). 
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official implicit deflators to obtain the provincial real GDP data. 
A.2 Physical Capital Stock 
For the data of physical capital stock, we use the same data in Tsui and Wang 
(2002). In general, to estimate the value of physical capital stock, we should estimate 
the initial real capital stock and then use the perpetual inventory approach, add the 
net real investment to the initial real capital stock annually, i.e., 
(36) K^�二 K _ d gm, ) + I 讽；I = INVgm/PI 巩,, 
where Kgm.t is capital stock, dgm.t is depreciation rate, Ig^j is real investment, INVgmj is 
nominal investment and PIgm.t is investment price index. 
For the initial real capital stock, we will use the procedure proposed by Nehru 
and Dhareshwar (1993)，which originally put forward by Arnold Harberger. Nehru 
and Dhareshwar (1993) showed that if the capital-output ratio is constant, then it can 
easily be shown that 
(37) . � � J ; : ‘ ) , 
where grgmt is the output growth rate. We assume that the depreciation rate is 
constant and clg„,.t = 0.04. For the output growth rate (grg,”.!), a three-year average 
growth rate, the three years being 1953, 1954 and 1955, and the corresponding 
three-year average investment level are used to estimate the 1954 capital stock. Then, 
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the capital stock figures for 1953 and 1952 may be derived recursively, where the 
capital stock for 1952 is known as the initial capital stock. 
The provincial nominal investment data used are those of capital formation in 
fixed assets {gliding zichan xingcheng zonge). Data for the period 1952-1998 are 
from the State SSB (1999). Data for the year 1999 are from the SSB (2001). To 
tackle the problem in investment price index, we can assume the price index during 
1952-1978 to be unchanged, i.e., 100. Then, to continue the series, for the period 
1979-1991，the implicit deflators from SSB (1997) are used. From 1992 onwards, the 
price indices for investment in fixed assets are used. 
A.3 Labour Force 
We use labour force rather than population as the factor input because the 
number of labour directly determines the output rather than the total population. 
Therefore, we use the series of "number of employed persons {congye renyuan)" to 
be the data of labour force (Zg,„) in the production function. 
The data for the period 1952-1992 are from the SSB (1999). Data for the period 
1993-1999 are from various issues of Labour Statistics Year Book. For a few 
provinces with a few years of data gaps, estimates for those years are derived using 
linear extrapolations. 
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A.4 Quality of Labour 
The details of the methodology that constructing the index of labour quality 
have been discussed in Chapter Five. The data sources will be described here: 
(i) The number of different level educated person in the census years of 1964，1982 
and 1990 and 2000: PPRIgm.t, PSEClgmj’ PSEC2g,n,t, PHIGHg,„j, can be found in the 
corresponding publications for these census. Finally, we choose 1964 as the base 
year because the data is more suitable for the derivation of data series recursively for 
the earlier years, as it is the first census year with the information on education 
attainment. 
(ii) The provincial mortality rate of educated person <5二" can be found in 2000 
census. We calculate the ratio of this mortality rate to provincial crude mortality rate 
in 2000. After that, we use this ratio to compute in other years. The data of 
provincial crude mortality rate for the period 1952-1992 are from Yao and Yin (1994); 
data for the period 1993-1999 are from various issues of Population Statistics Year 
Book. 
(iii) The proportion of 15-64 working population to whole population ( ) as 
well as that proportion to the population above 6 years old (/二64 )，are census data 
for the years 1964，1982, 1990 and 2000. They are linked using linear extrapolations. 
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(iv) The education enrollment (ENR^ ,) for the period 1952-1990 are from State 
Educational Committee, Planned Financing Section (1984, 1986 and 1991); data for 
period 1991-1999 are from various issues of Education Year Book. 
(V) The provincial population data for the period 1952-1992 are from Yao and Yin 
(1994); data for the period 1993-1999 are from various issues of Population 
Statistics Year Book. 
A. 5 Shares of Secondary and Tertiary Sectors 
The shares of secondary sector and tertiary sector in the economy are used to 
account for the impact of changes in economic structure to economic growth. The 
shares of these two sectors can be calculated in two ways, in terms of employees or 
output value. However, the data of the previous one are only available from 1978. So 
we can only use the shares of output created by these two sectors to GDP in this 
thesis. The shares are defined as follows: 
(38) � . ‘ - GDP肌t， 
where z' , is the share of output created by the i sector to GDP, i ^secondary sector 
(G2) and tertiary sector (Gi); GDP^ ^ is the value of nominal GDP created by the i 
sector and GDP肌,is the nominal GDP. The data for the period 1952-1998 are from 
the SSB (1999). Data for the year 1999 are from the SSB (2001). 
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Table 5.1: The Average Years of Schooling per Employee in Selected Years 
Year 1952 1964 1978 1990 1999 
Beijing +Tianjin+Hebei 2.03 3.47 5.91 7.39 7.95 
Shanghai +Jiangsu 1.83 3.32 5.51 7.16 7.54 
Liaoning 2.72 4.14 7.13 8.82 9.20 
Zhejiang 1.77 2.88 4.67 6.18 6.77 
Fujian 1.82 2.95 4.52 6.22 6.99 
Shandong 0.84 2.36 4.56 6.32 7.17 
Guangdong 2.26 3.71 5.53 6.91 7.28 
Population-weighted average ! ？呂 3.22 5.39 6.99 7.54 
of Eastern region 
Shanxi 1.91 3.50 5.66 7.59 8.13 
Neimenngu 2.48 2.90 3.33 5.45 6.33 
Jilin 2.49 3.68 6.50 8.75 9.13 
Heilongjiang 3.35 3.62 5.58 7.91 8.55 
Anhui 0.68 2.01 3.84 5.80 6.60 
Jiangxi 1.54 2.81 4.47 6.46 7.12 
Henan 0.83 2.45 4.55 6.37 7.16 
Hubei 1.44 2.72 4.94 6.97 7.56 
Hunan 1.66 3.19 4.94 6.93 7.66 
Population-weighted average ^ 斗？ 2.86 4.79 6.78 7.47 
of Central region 
Guangxi 1.54 2.93 4.90 5.68 6.60 
Sichuan 1.24 2.75 4.29 6.44 6.94 
Guizhou 0.81 2.01 3.56 5.40 6.28 
Yunnan 0.76 1.89 3.53 5.19 5.95 
Shaanxi 1.62 2.88 4.81 6.75 7.60 
Gansu 0.72 1.94 3.70 5.64 6.44 
Qinghai 1.45 2.26 3.48 5.28 5.99 
Ningxia 1.37 2.12 3.84 5.71 6.59 
Xinjiang 2.75 3 ^ 1 ^ ^ 7.28 
Population-weighted average ^ ^^ 2.56 4.20 6.02 6.73 
of Western region 
Population-weighted average ^ ^^ 2.92 4.86 6.65 7.41 
of all provinces 
Theil's Entropy 0.08776 0.01991 0.01475 0.00746 0.00470 
Within-region Disparity 0.07719 0.01578 0.00992 0.00565 0.00352 
Between-region Disparity 0.01058 0.00413 0.00483 0.00182 0.00118 
Sources: By author's calculation 
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Table 6.1: Estimates of Provincial Production Functions 
Simple Pooling Model of First-Differenced Data 
Variables Coefficients Std. error 
Constant -0.00547* (0.00282) 
ln(kg,,J 0.543949** (0.04876) 
ln(kgm,t) *RFMlgnu 0.075068 (0.05029) 
ln(kgmJ*RFM2g,„j 0.128781* (0.05579) 
zG二 0.602684** (0.11343) 
z二 *RFMlgm,t -0.4642** (0.15911) 
zG二 *RFM2g„,j -0.53683* (0.24840) 
z 二 -1.55624** (0.22389) 
zGJt *RFMIgm,t 1.09984** (0.28778) 
z二 *RFM2gm.t 1.17698** (0.39754) 
GLFlgm,t 0.025649 0.019539 
GLF2gm.t -0.08042** (0.01658) 
CRVgmj -0.05905** (0.01027) 
RFMlgmj 0.312032 (0.22342) 
RFM2g,n.t 0.466795 (0.31527) 
Adjusted R-square 0.43730 
DW 1.60534 
LM test for heteroscedasticity 75.0903 [0.000] 
Source: By author's calculation. 
Notes: -
(1) The regressions have been adjusted for serial correlation and 
heteroscedasticity. Numbers in parentheses are standard errors and in brackets 
are P-values. 
(2) *0.05 Level of significance. **0.01 Level of significance. 
(3) See equation (21) for notation. 
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Table 6.2: Average Annual Growth Rate of Real GDP Contributed 
by Different Sources in 1952-1957 (in percent) 
Structural TFP (Removing . 
Physical Capital 
Real GDP Change' Structural Labour Force Labour Quality 
Stock 
Y Change) f iV 
( f (《广 （记々（记 ,々 
‘ ( ^ ) ( 心 I ) L H 
+ 乂二广 > AA 
Beijing +Tianjin+Hebei 11 .59 - 1 . 0 8 4 . 0 6 5 . 5 8 0 . 9 9 2 . 0 4 
Shanghai +Jiangsu 9 . 1 9 1 .04 0 . 7 7 4 . 0 9 1 .19 2 . 1 1 
Liaoning 12 .85 2 . 0 2 3 . 4 9 5 . 5 6 0 . 7 8 1.01 
Zhejiang 8 . 3 7 - 0 . 2 5 1 . 9 0 3 . 9 9 1 .18 1 .55 
Fujian 10 .97 - 1 . 1 4 3 . 2 0 6 . 4 1 1 .03 1 .47 
Shandong 6 . 7 5 0 . 4 1 - 3 . 9 2 5 . 0 1 1 .14 4 . 1 0 
Guangdong 13 .73 1 .09 1 .23 8 . 0 4 1 .73 1 .64 
Eastern Average^ 10 .55 0 . 4 8 1 .56 5 . 3 0 1 .14 2 . 0 7 
Shanxi 1 2 . 0 0 0 . 5 6 0 . 2 7 9 . 0 4 - 0 . 1 1 2 . 2 4 
Neimenngu 11.18 - 0 . 2 1 3 . 0 5 6 . 8 0 1 .35 0 . 1 8 
Jilin 8 . 4 3 - 1 . 0 0 3 . 6 2 3 . 7 1 0 . 7 4 1 .35 
Hcilongjiang 10 .71 - 0 . 7 4 3 . 6 3 5 . 7 8 1 .62 0 . 4 2 
Anhui 11 .85 0 .11 - 0 . 3 5 7 . 4 3 0 . 6 5 4 . 0 0 
Jiangxi 7 . 7 1 - 0 . 7 6 1 . 1 4 3 . 8 9 1 . 3 4 2 . 1 1 
Henan 7 . 5 1 0 . 0 2 - 3 . 0 9 5 . 1 2 0 . 7 6 4 . 7 1 
Hubei 1 3 . 8 0 1 .35 3 . 4 3 5 . 8 8 1 .01 2 . 1 3 
Hunan 9 . 7 1 - 0 . 9 7 2 . 4 6 4 . 8 7 1 .18 2 . 1 8 
Central Average^ 10 .75 - 0 . 1 2 1 .68 5 . 8 4 0 . 9 7 2 . 3 7 
Guangxi 1 0 . 4 2 - 2 . 6 4 . 8 7 4 . 7 9 0 . 8 2 2 . 5 3 
Sichuan 1 3 . 2 9 - 0 . 0 9 2 . 3 9 7 . 4 8 0 . 9 3 2 . 5 8 
Guizhou 1 2 . 9 0 - 1 . 5 0 3 . 2 4 6 . 9 0 1.01 3 . 2 5 
Yunnan 12 .97 1 .75 - 2 . 1 2 8 . 1 0 1 .63 3 . 6 0 
Shaanxi 1 3 . 7 7 - 0 . 5 5 0 . 8 7 9 . 6 9 1 .76 1 .99 
Gansu 8 . 2 4 1 .18 - 3 . 9 5 5 . 3 8 2 . 0 0 3 . 6 3 
Qinghai 1 7 . 7 0 - 0 . 7 9 1 . 9 4 1 3 . 3 9 2 . 6 8 0 . 4 8 
Ningxia 7 . 9 9 - 2 . 3 3 2 . 2 1 4 . 8 5 2 . 7 0 0 . 5 6 
Xinjiang 12 .35 - 1 . 6 8 4 . 7 8 1.52 1 .60 0 . 1 4 
Western Average� 1 2 . 5 3 - 0 . 3 3 1 .55 7 . 4 0 1 - 3 7 2 . 5 4 
National Average^ 11 .02 0 . 1 1 ^ 2 . 2 6 
Sources: By author's calculation 
Notes: 'The estimated coefficients are obtained by estimating equation (21), which may be found in Table 6.1. 
^The TFP removing the effect of structural change see equation (31). 
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Table 6-3: Average Annual Growth Rate of Real GDP Contributed 
by Different Sources in 1963-1977 (in percent) “2 
Structural TFP (Removing 
Physical Capital 
Real GDP Change^ Structural Labour Force Labour Quality 
Stock 
Y Change) f lt 
/ \ . (al'Af—) L H 
(^) K 
.jGS -03、 J A 
) J j 
Beijing +Tianjin+Hebei 9 . 4 5 1 .74 1 .45 3 . 3 7 1 .13 1 . 7 6 
Shanghai +Jiangsu 8 . 2 4 1 .86 - 0 . 3 0 3 . 4 0 1 . 5 6 1.71 
Liaoning 9 . 7 8 2 . 3 8 2 . 0 2 2 . 6 0 1.11 1 .69 
Zhejiang 6 . 8 8 1 .70 - 1 . 2 4 3 . 5 9 1 .27 1 . 5 6 
Fujian 8 . 2 5 2 . 5 2 - 0 . 2 6 3 . 0 6 1 .42 1 . 5 0 
Shandong 8 . 8 5 2 . 2 1 - 0 . 3 1 3 . 4 4 1 . 3 0 2 . 2 1 
Guangdong 7 . 2 8 0 . 7 2 - 0 . 6 9 4 . 8 8 0 . 9 4 1 .43 
Eastern Average 8 . 6 5 ^ ^ 1 .73 
Shanxi 8 . 7 8 2 . 1 3 0 . 7 7 3 . 0 8 1 .22 1 .58 
Neimcnngu 6 . 7 0 1 .19 0 . 8 1 2 . 9 0 1 .19 0 . 6 1 
Jilin 7 . 2 1 2 . 0 4 - 0 . 3 7 2 . 6 9 1.11 1 .75 
Heilongjiang 8 . 3 3 2 . 6 2 0 . 1 4 2 . 6 6 1 .61 1 . 3 0 
Anhui 8 . 2 4 1 .31 0 . 6 2 2 . 9 9 1 .13 2 . 1 9 
Jiangxi 6 . 6 8 0 . 7 6 0 . 3 6 3 . 1 1 0 . 8 9 1 .56 
Henan 9 . 7 3 2 . 1 2 1 . 2 6 3 . 3 2 0 . 9 4 2 . 0 9 
Hubei 8 . 1 6 2 . 0 0 - 1 . 3 6 4 . 3 4 1 . 2 0 1 .99 
Hunan 6 . 8 2 2 . 0 7 - 2 . 2 2 4 . 1 7 1 .35 1 .43 
Central Average ^ 1 .67 
Guangxi 8 . 9 8 1 . 1 9 0 . 9 8 4 . 2 3 0 . 9 8 1 .59 
Sichuan 9 . 2 0 2 . 0 1 - 0 . 8 4 5 . 5 1 1.11 1 .39 
Guizhou 7 . 4 9 0 . 8 1 - 1 . 5 3 5 . 3 8 0 . 9 0 1 .93 
Yunnan 8 . 7 7 1 .29 - 0 . 0 3 4 . 6 2 0 . 8 9 2 . 0 1 
Shaanxi 1 0 . 1 7 2 . 6 8 0 . 1 0 4 . 9 5 0 . 8 1 1 .63 
Gansu 1 2 . 2 4 2 . 4 3 3 . 7 9 3 . 1 4 0 . 8 2 2 . 0 6 
Qinghai 8 . 1 7 2 . 6 7 0 . 3 6 3 . 0 8 0 . 7 4 1.31 
Ningxia 9 . 0 1 1 . 0 4 - 0 . 8 7 5 . 7 2 1 . 3 6 1 .76 
Xinjiang 7 . 7 1 0 . 7 7 1 .52 3 . 0 9 1 .34 1 .00 
Western Average 9 . 4 8 1 . 7 9 0 . 2 9 4 . 8 0 1 .00 1 .60 
National Average 8 . 6 2 ^ ^ ^ 1-68 
Sources: By author's calculation 
Notes: 'The years of 1967 and 1968 are excluded to avoid the overall picture to be distorted by the shocks generated by the 
Cultural Revolution. 
^The explanations of terms may be found in Table 6.2. 
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Table 6.4: Average Annual Growth Rate of Real GDP Contributed 
by Different Sources in 1978-1984 (in percent) ‘ 
Structural TFP (Removing 
Physical Capital 
Real GDP Change: Structural Labour Force Labour Quality 
Stock 
Y r , Change) / li 
(;) (.K K�(记々（心昏 
‘ ( ^ ) (a �� L H 
+ i。、 AA 
Beijing +Tianjin+Hebei 8 . 9 0 - 0 . 3 6 1 .42 5 . 7 2 1 .21 0 . 9 3 
Shanghai +Jiangsu 8 . 9 6 - 0 . 1 5 - 0 . 5 8 7 . 8 7 0 . 7 5 1 .06 
Liaoning 8 . 8 1 - 0 . 4 9 2 . 4 1 4 . 2 1 1 .92 0 . 7 5 
Zhejiang 14 .21 - 0 . 2 3 6 . 8 3 5 . 1 4 1 .42 1 .05 
Fujian 1 3 . 0 6 - 0 . 5 0 4 . 6 1 6 . 6 2 1 .07 1 . 2 6 
Shandong 13 .81 - 0 . 4 2 5 . 4 4 6 . 5 2 0 . 8 7 1 .39 
Guangdong 1 0 . 2 8 - 0 . 1 3 1 .79 6 . 8 6 0 . 8 5 0 . 9 2 
Eastern Average 1 0 . 4 9 - 0 . 3 0 2 . 3 0 ^ 1 .03 
Shanxi 1 1 . 9 9 - 0 . 1 5 5 . 8 3 4 . 0 9 1 .01 1 .21 
Neimenngu lU. /U - v . j y 
2.53 5 . 6 0 1.37 1.80 
Jilin 9 . 8 0 - 0 . 1 7 2 . 3 9 4 . 5 7 1 . 8 2 1 .18 
Heiiongjiang 7 . 5 7 - 0 . 1 8 - 1 . 4 5 6 . 2 0 1 .59 1 .41 
Anhui 1 1 . 2 6 - 0 . 0 9 3 . 3 3 5 . 0 7 1 .23 1 .72 
Jiangxi 9 . 2 7 0 . 1 2 1 . 2 4 5 . 2 4 1 .18 1 .49 
Henan 1 1 . 9 2 - 0 . 3 5 4 . 5 4 5 . 1 6 1 . 1 6 1 .41 
Hubei 1 0 . 9 3 - 0 . 0 1 4 . 6 0 3 . 9 8 0 . 8 9 1 .49 
Hunan 8 . 6 7 - 0 . 0 9 ^ ^ 1 .37 
Central Average 1 0 . 3 0 - 0 . 1 6 2 . 8 1 4 . 9 8 1 - 2 2 1 .44 
Guangxi 7 . 9 3 - 0 . 5 7 2 . 5 4 3 . 6 2 1 .33 1 .02 
Sichuan 11 .15 - 0 . 3 3 4 . 0 5 4 . 7 2 1 .03 1 .68 
Guizhou 12 .61 0 . 0 1 5 . 9 1 3 . 8 3 1 . 1 6 1 .70 
Yunnan 11 .23 - 0 . 1 2 4 . 0 7 4 . 5 0 1.31 1 .47 
Shaanxi 8 . 6 2 - 0 . 5 4 2 . 0 0 4 . 4 2 1 . 3 0 1 .43 
Gansu 6 . 3 5 - 0 . 7 3 0 . 7 9 2 . 0 9 2 . 4 0 1 .80 
Qinghai 8 . 0 7 - 0 . 6 4 0 . 2 7 5 . 4 4 1 .26 . 1 .75 
Ningxia 7 . 9 7 - 0 . 6 5 1 .87 3 . 7 9 1.41 1 .55 
Xinjiang 1 1 . 2 0 - 0 . 6 7 3 . 0 2 6 . 4 2 0 . 7 7 1 .66 
Western Average 1 0 . 0 8 - 0 . 4 1 3 . 3 4 1 -56 
National Average 1 0 . 3 7 - 0 . 2 7 2M L^ 1 -26 
Sources: By author's calculation 
Notes: 'The explanations of terms may be found in Table 6.2. 
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Table 6.5: Average Annual Growth Rate of Real GDP Contributed 
by Different Sources in 1985-1993 (in percent) 
Structural TFP (Removing 
Physical Capital ‘ 
Real GDP Change' Structural Labour Force Labour Quality 
Stock 
Y " V , 广 , Change) f l j 
( I ) (a^ - ) i d ' — ) 
y J —) L H 
+把广） j j 
gm,t 
Beijing +Tianjin+Hcbei 8 . 6 9 - 0 . 6 4 0 . 5 2 7 . 5 2 0 . 9 2 0 . 3 8 
Shanghai +Jiangsu 9 . 3 4 - 0 . 7 3 - 0 . 4 1 9 . 3 8 0 . 6 2 0 . 4 7 
Liaoning 9 . 0 7 - 0 . 7 9 2 . 0 1 6 . 6 5 0 . 6 7 0 . 5 2 
Zhejiang 11 .74 - 0 . 2 8 2 . 1 0 8 . 5 5 0 . 7 6 0 . 6 1 
Fujian 13 .65 - 0 . 1 8 5 . 4 5 6 . 2 6 1 .46 0 . 6 7 
Shandong 10 .21 - 0 . 2 9 1 .74 6 . 9 7 1 .17 0 . 6 2 
Guangdong 1 3 . 4 6 - 0 . 1 7 3 . 6 2 ^ 0 . 3 8 
Eastern Average 1 0 . 3 6 - 0 . 4 9 1 .48 7 . 9 5 0 . 9 2 0 . 5 0 
Shanxi 5 . 8 6 - 0 . 5 5 - 0 . 3 4 5 . 2 1 1 .03 0 . 5 2 
Neimenngu 9.13 - 0 . 1 7 0 . 1 3 7 . 2 8 0 . 8 6 1 .02 
Jilin 8 . 6 5 - 0 . 1 9 0 . 4 4 6 . 2 9 1 .51 0 . 6 0 
Heilongjiang 
5 . 5 5 - 0 . 6 2 - 0 . 4 7 5 . 2 9 0 . 7 2 0 . 6 3 
Anhui 7 . 6 4 - 0 . 0 5 - 0 . 7 4 6 . 4 0 1 .22 0 . 8 2 
Jiangxi 8 . 6 8 - 0 . 2 0 1 . 7 2 5 . 5 6 0 . 8 9 0 . 7 0 
Henan 11 .05 - 0 . 1 9 3 . 4 4 5 . 8 0 1 . 3 6 0 . 6 5 
Hubci 8 . 6 2 - 0 . 4 7 2 . 2 1 5 . 5 9 0 . 7 5 0 . 5 4 
Hunan 8 . 1 4 - 0 . 6 2 2 . 2 5 4 . 8 7 0 . 9 5 0 . 6 9 
Central Average 8 . 4 5 - 0 . 3 4 1 .33 5 . 7 5 1 . 0 4 0 . 6 7 
Guangxi 11 .42 - 0 . 0 8 6 . 3 8 3 . 8 6 1 .09 0 . 1 7 
Sichuan 9 . 9 9 - 0 . 2 5 4 . 4 1 4 . 1 6 0 . 9 1 0 . 7 5 
Guizhou 7 . 5 3 - 0 . 7 1 1 . 9 2 4 . 0 3 1 .31 0 . 9 9 
Yunnan 10.74 - 0 . 6 8 4 . 4 1 5 . 0 2 1.11 0 . 8 8 
Shaanxi 8 .91 - 0 . 5 8 1 .67 6 .11 1 .08 0 . 6 2 
Gansu 6 . 5 2 - 0 . 5 8 1 .18 3 . 7 9 1 .30 0 . 8 3 
Qinghai 8 . 0 6 - 0 . 0 1 1 .63 4 . 6 7 0 . 9 0 0 . 8 6 
Ningxia 7 . 7 2 - 0 . 2 9 1 .18 4 . 5 5 1 . 3 0 0 . 9 8 
Xinjiang 1 1 . 8 4 - 0 . 2 1 3 . 6 5 7.02 0 . 6 4 0 . 7 3 
Western Average 9 . 7 7 - 0 . 3 7 3 . 6 7 ^ 0 . 7 2 
National Average 9 . 7 1 - 0 . 4 2 1 . 8 6 ^ ^ 0 . 5 9 
Sources: By author's calculation 
Notes: 'The year 1989 is excluded to avoid the overall picture to be distorted by the shocks generated by the June Fourth 
Incident as well as the results of the contractionary policy. 
^The explanations of terms may be found in Table 6.2. 
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Table 6.6: Average Annual Growth Rate of Real GDP Contributed 
by Different Sources in 1994-1999 (in percent) ^ 
Structural T F P (Removing 
' Physical Capital 
Real GDP Change^ Structural Labour Force Labour Quality 
Stock 
• Y V , r•， Change) f rj 
(^ \ , • G2 , I Ju . / Ji x 
V ( 义 ( 记 , 力 、 ？ （ 心 y 
,fCi • GJ� A A 
+又gngZ ) 力力 
Beijing +Tianjin+Hcbei 1 0 . 5 0 - 0 . 3 8 1 .34 9 . 1 2 0 . 0 8 0 . 3 3 
Shanghai +Jiangsu 1 0 . 6 0 - 0 . 5 5 1 .46 9 . 7 6 - 0 . 2 6 0 . 2 0 
Liaoning 6 . 8 8 - 0 . 3 0 2 . 4 2 5 .11 - 0 . 4 5 0 . 1 1 
Zhejiang 11 .50 - 0 . 1 0 0 . 3 7 1 0 . 8 8 0 . 0 0 0 . 3 5 
Fujian 13 .48 - 0 . 2 1 2 . 3 4 10 .55 0 . 3 8 0 . 4 2 
Shandong 11 .33 - 0 . 3 9 3 . 8 8 7 . 0 9 0 . 2 7 0 . 4 8 
Guangdong 11 .70 - 0 . 3 3 1 . 3 0 1 0 . 0 9 0 . 4 2 0 . 2 2 
Eastern Average 1 0 . 8 2 - 0 . 3 7 1 .89 8 . 9 4 0 . 0 6 0 . 3 0 
Shanxi 6 . 8 2 - 0 . 3 2 1 .62 5 . 1 7 0 . 0 8 0 . 2 7 
Neimenngu 8 . 3 2 0 . 0 5 0 . 2 9 7 . 3 7 0 . 1 0 0 . 5 0 
Jilin 8 . 5 3 - 0 . 4 3 2 . 9 2 6 . 5 2 - 0 . 6 0 0 . 1 0 
Heilongjiang 9 . 0 2 - 0 . 1 8 2 . 3 9 5 . 8 9 0 . 6 5 0 . 2 8 
Anhui 11 .05 - 0 . 2 4 4 . 1 3 6 . 2 4 0 . 4 5 0 . 4 7 
Jiangxi 9 . 9 0 - 0 . 6 6 2 . 2 4 7 . 7 7 0 . 1 9 0 . 3 5 
Henan 11 .29 - 0 . 0 8 2 . 0 2 8 . 0 6 0 . 8 2 0 . 4 8 
Hubei 10 .27 - 0 . 1 1 0 . 3 2 9 . 7 8 - 0 . 0 7 0 . 3 5 
Hunan 9 . 7 5 - 0 . 3 6 3 . 4 7 6 . 0 7 0 . 2 1 0 . 3 6 
Central Average 9 . 9 3 - 0 . 2 2 2 . 2 1 7 . 2 6 0 . 3 1 0 . 3 7 
Guangxi 7 . 3 0 - 0 . 1 2 - 0 . 1 0 6 . 4 7 0 . 4 7 0 . 5 8 
Sichuan 8 . 0 5 - 0 . 3 1 . 3 9 6 . 8 1 - 0 . 0 9 0 . 2 4 
Guizhou 6 . 6 4 - 0 . 1 1 0 . 4 2 5 . 2 9 0 . 6 0 0 . 4 4 
Yunnan 8 . 2 2 0 . 0 4 0 . 2 9 7 . 0 1 0 . 4 2 0 . 4 8 
Shaanxi 6 . 5 6 - 0 . 2 2 0 . 9 2 5 . 1 7 0 . 2 0 0 . 4 9 
Gansu 8 .81 0 . 0 0 4 . 1 0 3 . 9 9 0 . 2 7 0 . 4 7 
. Qinghai 5 . 5 1 - 0 . 4 0 - 1 . 7 9 6 . 7 4 0 . 5 7 0 . 3 9 
N'ingxia 7 . 9 8 - 0 . 1 1 2 . 4 0 4 . 3 6 0 . 8 9 0 . 4 4 
Xinjiang 6 . 5 7 - 0 . 4 0 - 1 . 4 2 7 . 8 1 0 . 1 9 0 . 3 9 
Western Average 7 . 6 3 - 0 . 1 9 0 . 8 5 6 . 3 7 ^ 0 . 3 9 
National Average 1 0 . 0 5 - 0 . 3 0 1 .81 8 . 0 5 0 . 1 5 0 . 3 4 
Sources: By author's calculation 
Notes: 'The explanations of terms may be found in Table 6.2. 
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Table 6.8: The Share of Secondary Sector in Selected Years (in percent) 
^ 1952 1978 1994 1999 
Beijing +Tianjin+Hebei 47.13 16.78 14.34 11.77 
Shanghai +Jiangsu 32.51 15.27 11.95 9.23 
Liaoning 29.00 14.14 12.96 12.48 
Zhejiang 66.37 38.06 16.64 11.78 
Fujian 65.91 36.06 22.11 17.71 
Shandong 67.45 33.29 20.02 15.94 
Guangdong 48.75 29.94 16.38 12.07 
Overall Eastern region 45.97 21.80 15.62 12.36 
Shanxi 58.63 20.68 14.51 10.62 
Neimenngu 71.05 32.67 30.58 27.04 
Jilin 55.53 29.25 27.69 25.36 
Heilongjiang 45.85 23.46 19.54 13.02 
Anhui 75.09 47.18 22.62 25.48 
Jiangxi 65.64 41.59 33.15 23.66 
Henan 62.23 39.81 24.58 24.54 
Hubei 56.71 40.47 26.69 16.95 
Hunan 67.31 40.70 31.45 23.39 
Overall Central region 61.62 35.49 25.48 21.12 
Guangxi 28.39 
Sichuan 65.32 42.87 28.38 23.60 
Guizhou 68.42 41.66 35.21 29.34 
Yunnan 61.71 42.66 24.39 22.21 
Shaanxi 65.37 30.47 22.26 17.98 
Gansu 65.02 20.41 22.98 20.52 
Qinghai 73.62 23.62 22.94 17.01 
Ningxia 82.66 23.54 22.34 19.88 
Xinjiang 64.73 35.76 27.86 22.98 
Overall Western region 65.47 37.45 27.20 23.43 
Sources: SSB (1999 and 2001). 
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Table 6.8: The Share of Secondary Sector in Selected Years (in percent) 
Y ^ 1952 1978 1994 1999 
Beijing +Tiaiijm+Hebei 27.74 60.70 48.97 46.33 
Shanghai +Jiangsu 32.62 65.54 55.23 50.07 
Liaoning 48.33 71.07 51.14 47.98 
Zhejiang 11.33 43.26 52.05 54.11 
Fujian 19.01 42.47 43.88 42.46 
Shandong 16.59 52.94 49.08 48.36 
Guangdong 22.70 46.38 50.46 50.38 
Overall Eastern region 28.13 59.04 50.95 48.94 
Shanxi 5 1 ^ 50.49 
Neimenngu 11.27 45.43 38.39 40.65 
Jilin 27.43 52.40 42.57 40.23 
Heilongjiang 30.15 61.00 52.70 54.80 
Anhui 9.92 35.55 49.99 43.97 
Jiangxi 13.10 38.02 35.67 38.62 
Henan 22.80 42.63 48.18 45.25 
Hubei 15.63 42.19 43.25 48.94 
Hunan 12.33 40.70 36.48 39.01 
Overall Central region 18.29 46.40 44.94 45.17 
Guangxi 23.03 34.03 39.10 35.62 
Sichuan 15.89 38.29 41.98 41.63 
Guizhou 18.60 40.18 37.56 38.23 
Yunnan 15.45 39.94 44.11 44.46 
Shaanxi 14.94 51.97 41.20 43.15 
Gansu 12.99 60.31 44.13 45.47 
Qinghai 7.36 49.61 42.21 41.06 
Ningxia 4.62 50.77 41.64 42.52 
Xinjiang 22.00 46.97 39.39 39.43 -
Overall Western region 16.54 43.05 41.31 41.18 
Sources: SSB (1999 and 2001). 
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Table 6.8: The Share of Secondary Sector in Selected Years (in percent) 
Y ^ 1952 1978 1994 1999 
Beijing+Tianjin+Hebei 25.13 22.52 36.69 41.90 
Shanghai +Jiangsu 34.87 19.19 32.82 40.70 
Liaoning 22.67 14.79 35.90 39.54 
Zhejiang 22.30 18.68 31.31 34.11 
Fujian 15.08 21.47 34.01 39.83 
Shandong 15.96 13.77 30.90 35.70 
Guangdong 28.56 23.68 33.16 37.55 
Overall Eastern region 25.89 19.15 33.42 38.70 
Shanxi 24.19 20.84 33.86 3 8 . 9 0 ~ 
Neimenngu 17.68 21.90 31.03 32.32 
Jilin 17.04 18.35 29.73 34.40 
Heilongjiang 24.00 15.54 27.76 32.18 
Anhui 14.99 17.27 27.38 30.55 
Jiangxi 21.26 20.39 31.17 37.72 
Henan 14.96 17.56 27.24 30.20 
Hubei 27.66 17.34 30.06 34.11 
Hunan 20.35 18.60 32.07 37.60 
Overall Central region 20.09 18.11 29.58 33.71 
Guangxi 1 1 ^ 2 5 ^ 35.99 
Sichuan 18.79 18.83 29.64 34.77 
Guizhou 12.98 18.17 27.23 32.43 
Yunnan 22.84 17.39 31.50 33.33 
Shaanxi 19.69 17.57 36.54 38.87 
Gansu 22.00 19.28 32.89 34.01 
Qinghai 19.02 26.77 34.85 41.94 
Ningxia 12.72 25.69 36.02 37.60 
Xinjiang 13.27 17.28 32.75 37.60 
Overall Western region 17.99 19.50 31.50 35.39 
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